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PREFACE 


The  World  Conservation  Strategy  (WCS)  was  commissioned  by  the  United  Nations  Environ- 
ment Programme  (UNEP)  which,  together  with  the  World  Wildlife  Fund,  provided  the 
financial  support  for  its  preparation  and  contributed  to  the  development  of  its  basic  themes 
and  structure.  The  WCS  document  was  prepared  and  published  by  the  International  Union 
for  Conservation  of  Nature  and  Natural  Resources  (lUCN)  in  1980,  after  five  years  of 
intensive  discussions,  reviews,  and  heated  debate  in  the  widest  possible  audience  in  the 
international  sphere.  The  World  Bank,  numerous  national  governments,  development 
agencies,  international  aid  organizations,  non-government  environmental  groups,  the  spon- 
soring agencies,  and  many  scientists  assisted  in  the  development  of  the  final  product.  In  all, 
over  450  government  agencies,  conservation  organizations  in  over  100  countries,  and  more 
than  700  scientists  and  other  experts  participated. 

Many  Canadians  were  directly  involved  in  the  preparation  of  the  Strategy.  The  executive 
director  of  the  lUCN  at  the  time  was  Dr.  David  Munro,  a resident  of  British  Columbia  who 
is  now  acting  as  information  coordinator  for  the  development  of  provincial  strategies  across 
Canada. 

The  World  Conservation  Strategy  was  initiated  in  response  to  perceptions  that  non- 
sustainable  use  of  resources,  primarily  renewable  resources,  is  a global  problem.  Many 
people  believe  that  the  "developed  world"  cannot  preach  to  or  cajole  less  affluent  nations  to 
look  after  their  physical  environment  unless  the  affluent  countries  are  operating  on  a 
sustainable  yield  basis  themselves.  Leading  by  example  may  be  more  than  just  good  foreign 
policy  in  this  case;  it  may  be  essential  for  our  future  well-being  as  a species.  The  Increasing 
frequency  with  which  species  are  becoming  extinct  or  endangered,  the  desertification  of 
large  areas  of  the  globe,  and  Increasing  population  pressures  on  dwindling  resources  of  all 
kinds  led  many  people  to  conclude  that  a global  perspective  is  needed  to  meet  the  challenges 
of  the  remainder  of  the  twentieth  century  and  beyond. 

But  simply  taking  a global  perspective  is  not  enough.  In  order  to  accomplish  something 
tangible,  a more  regional  view  is  needed.  The  World  Conservation  Strategy  provides  a 
framework  within  which  more  localized  strategies  can  be  formulated.  Over  40  nations  have 
produced  or  are  in  the  process  of  developing  a national  conservation  strategy. 

In  October  of  1981  the  Government  of  Canada  endorsed  the  World  Conservation  Strategy 
through  the  Minister  of  the  Environment.  The  endorsement  took  place  after  a thorough 
review  of  the  principles  contained  in  the  WCS  document  and  the  policies  of  our  federal 
government.  At  the  time,  22  actions  were  recommended  to  bring  federal  activities  more  in 
line  with  the  priorities  and  principles  of  the  World  Conservation  Strategy.  One  of  the 
recommendations  was  to  encourage  the  preparation  of  Provincial  Conservation  Strategies. 
This  document  Is  the  first  step  in  developing  a Conservation  Strategy  for  Alberta. 
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Chapter  One 

WHAT  WE  HOPE  TO  ACCOMPLISH 
WITH  THIS  PROSPECTUS 


Human  beings,  in  their  quest  for  economic  deveiopment  and  enjoyment  of  the  riches 
of  nature,  must  come  to  terms  with  the  reality  of  resource  limitation  and  the  carrying 
capacities  of  ecosystems,  and  must  take  account  of  the  needs  of  future  generations 

(lUCN  1984:  Foreword). 

With  these  words,  the  World  Conservation  Strategy  began  an  excursion  into  the  arena  of 
global  ideas  and  conflict.  During  the  intervening  five  years,  something  remarkable  has 
happened.  The  words  and  ideas  contained  in  the  55-page  Strategy  document  have  struck  a 
chord  of  agreement  within  the  minds  and  hearts  of  people  and  governments  all  over  the 
world.  Nations  as  diverse  in  economic,  cultural,  environmental,  and  political  character  as 
Australia  and  the  People's  Republic  of  China  have  somehow  reached  the  common  con- 
clusion that  the  underlying  principles  and  concepts  of  the  World  Conservation  Strategy  are 
well  suited  to  their  respective  situations  in  the  late  1980s.  Why  has  this  happened?  How  can 
It  be  that  people  apparently  so  very  different  In  so  many  respects  are  suddenly  subscribing 
to  a similar  world  view? 

This  document  answers  these  questions  by  describing  the  basic  principles  of  the  World  Con- 
servation Strategy,  and  the  world  view  that  is  its  foundation.  The  concepts  are  not  difficult; 
their  very  simplicity  is  a major  reason  for  their  broad  support.  The  World  Conservation 
Strategy  is  about  practical  ideas.  It  deals  with  values  and  beliefs  that  nearly  all  people  know 
to  be  true.  If  a few  of  these  ideas  strike  you  as  "motherhood"  statements  or  platitudes,  ask 
yourself  if  you  see  these  principles  reflected  in  the  way  our  resources  are  managed  by  govern- 
ment, by  industry,  and  in  our  every  day  affairs.  This  examination  will  quickly  identify  that 
the  World  Conservation  Strategy  deals  with  real-world  issues  that  are  among  the  most 
troublesome  our  species  has  ever  faced.  It  is  about  the  resources  of  this  planet  and  the  way 
we  make  use  of  them.  It  is  about  the  human  carrying  capacity  of  this  earth,  and  the  quality 
of  life,  which  we  must  consider  in  determining  carrying  capacity.  Most  of  all,  it  is  about 
tradeoffs  and  calculated  risks. 

A number  of  conservation  strategies  have  been  developed  in  various  parts  of  the  world,  but 
every  one  has  certain  functions: 

— to  establish  conservation  goals; 

— to  determine  what  Is  required  to  achieve  these  conservation  goals  while  at  the 
same  time  accommodating  development  objectives; 

— to  establish  priorities  for  these  conservation  goals  using  the  criteria  of  significance, 
urgency,  and  irreversibility; 
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— to  identify  the  obstacles  to  meeting  these  conservation  goals; 

— to  analyze  present  and  planned  mechanisms  for  dealing  with  these  obstacles; 

— to  propose  the  most  cost-effective,  least  disruptive,  and  most  integrated  methods 
for  overcoming  those  obstacles; 

— to  derive  a plan  of  action  for  implementing  the  agreed-upon  methods; 

— to  provide  a means  for  a continuing  evaluation:  of  our  goals,  of  progress  toward 
achieving  them,  and  of  the  cost-effectiveness  of  our  solutions. 

In  essence,  a conservation  strategy  Is  a framework  that  provides  direction  for  the  sustain- 
able use  and  management  of  resources  for  the  benefit  of  all.  A Conservation  Strategy 
for  Alberta  would  consider  the  present  and  future  needs  and  goals  of  Albertans,  the  insti- 
tutional capabilities  of  the  province,  and  the  status  of  our  natural  resources.  It  would 
provide  an  opportunity  for  us  to  chart  our  course,  to  identify  objectives  and  options  for 
our  future.  In  general,  the  strategy  would  be  for  conservation  rather  than  preservation, 
although  in  some  cases  resource  preservation  also  is  necessary  to  ensure  sustainable  use 
in  the  long  term. 

This  document,  called  a Prospectus,  has  three  distinct  purposes: 

1)  to  provide  the  necessary  background  for  considering  a Conservation  Strategy  for 
Alberta,  by  discussing  the  World  Conservation  Strategy,  on  which  an  Alberta 
Strategy  would  be  based; 

2)  to  stimulate  discussion  about  the  merits  and  weaknesses  of  the  major  under- 
lying principles  of  conservation  strategies  by  describing  these  principles  In  detail; 

3)  to  describe,  in  general  terms,  the  objectives  that  should  be  established  for  an 
Alberta  Conservation  Strategy. 

It  Is  intended  that  this  document  provide  the  reader  with  sufficient  information  to  decide 
whether  a Conservation  Strategy  for  Alberta  ought  to  be  developed  according  to  the  format 
suggested.  This  Prospectus  provides  only  the  basic  ideas  to  keep  in  mind  during  the  long 
process  of  developing  a Conservation  Strategy  for  Alberta.  It  does  not  In  itself  constitute  a 
Conservation  Strategy. 

Any  steps  toward  a Conservation  Strategy  will  require  the  maximum  possible  participation 
and  the  commitment  of  government  agencies.  Industry,  interest  groups,  and  the  people  of 
Alberta.  The  process  used  to  prepare  a Conservation  Strategy  will  determine  the  value  of  the 
final  product.  This  Prospectus  merely  assembles  some  of  the  central  ideas  necessary  for  the 
next  step. 

The  next  chapter  of  the  Prospectus  discusses  some  of  the  principles  upon  which  the  World 
Conservation  Strategy  is  based.  Then  the  important  links  between  development  and  conser- 
vation are  described.  Finally,  objectives  of  an  Alberta  Conservation  Strategy  are  outlined. 
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and  the  need  for  a Strategy  is  discussed.  Chapter  three  outlines  the  physical  setting  of 
Alberta,  and  the  Province's  history  and  present  characteristics  are  described.  Chapter  four 
discusses  in  detail  the  six  primary  objectives  that  would  be  found  in  an  Alberta  Conservation 
Strategy  — necessary  background  for  evaluating  the  need  for  an  Alberta  Conservation 
Strategy.  The  concluding  chapter  provides  a summary  of  activities  and  progress  since  this 
Prospectus  was  first  published  in  March,  1986.  It  also  offers  a look  at  the  future  of  the 
project,  outlining  the  plans  of  the  Public  Advisory  Committees  for  the  development  of  a 
draft  Alberta  Conservation  Strategy. 

Who  Should  Prepare  the  Conservation  Strategy  for  Alberta? 

The  federal  government  of  Canada  endorsed  the  principles  of  the  World  Conservation 
Strategy  in  1981.  But  the  political  structure  of  our  country  puts  the  responsibility  for  most 
of  the  resources,  both  renewable  and  non-renewable,  squarely  on  the  shoulders  of  the 
provinces.  For  this  reason,  it  Is  imperative  that  the  World  Conservation  Strategy  be  ex- 
amined by  the  people  of  Alberta  and  the  government  that  represents  them.  We  need  to 
determine  whether  some  of  these  principles  might  be  useful  for  our  own  purposes  and.  If 
so,  to  what  extent  they  should  be  endorsed  and  applied. 

This  Prospectus  was  prepared  by  the  Public  Advisory  Committees  to  the  Environment 
Council  of  Alberta.  These  committees  consist  of  representatives  from  some  125  different 
provincial  organizations,  ranging  from  the  Alberta  Wilderness  Association  to  the  Urban 
Development  Institute,  as  well  as  unaffiliated  but  equally  dedicated  individuals  (see  Appen- 
dix B).  The  diversity  of  opinion  among  the  people  on  the  committees  may  be  as  broad 
as  that  among  the  people  of  the  province  at  large,  but  a common  interest  of  the  member- 
ship is  environmental  matters.  Thus  there  is  a strong  emphasis  on  the  environment  in  all  the 
committees'  projects.  The  World  Conservation  Strategy  is  fundamentally  an  environmental 
document,  and  the  Advisory  Committees  believe  the  important  environmental  principles 
contained  in  it  will  be  advanced  by  this  Prospectus. 

In  the  year  since  the  Prospectus  was  first  published,  there  has  been  quite  an  awakening  of 
interest  in  the  fundamental  principles  contained  in  the  World  Conservation  Strategy,  al- 
though people  may  not  realize  that  the  things  they  are  hearing  (and  maybe  saying  them- 
selves) originated  with  the  World  Strategy.  Clearly  the  time  is  right  for  projects  such  as  this 
to  proceed;  people  around  the  world  are  realizing  the  importance  of  natural  resources  to 
their  lives  and  acknowledging  their  responsibility  for  the  sustainable  use  and  management  of 
these  resources. 

There  has  been  both  national  and  international  recognition  of  the  need  to  mesh  conser- 
vation and  development  interests.  The  United  Nations  established  a Commission  on  Environ- 
ment and  Development  in  1985,  and  requested  a final  report  from  the  Commission  in  the 
fall  of  1987.  Canada  hosted  the  Commission  In  the  spring  of  1986  and  considerable  public 
input  was  obtained  at  that  time.  Also  In  1986,  there  was  a large  international  meeting 
in  Ottawa  to  assess  global  progress  toward  Implementation  of  national  and  regional  conser- 
vation strategies,  with  some  500  participants  from  nearly  100  countries  In  attendance. 

Nationally,  the  Canadian  Council  of  Resource  and  Environment  Ministers  (CCREM)  an- 
nounced in  December,  1986  the  formation  of  a 17-member  Task  Force  comprising  six 
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provincial  environment  ministers,  the  federal  environment  minister,  seven  industry  leaders, 
two  representatives  from  non-government  environmental  organizations,  and  one  from 
academia.  A major  part  of  their  mandate  is  to  look  for  ways  of  blending  development  and 
conservation  needs  in  Canada,  and  national,  provincial,  and  territorial  conservation  strategies 
would  seem  to  be  a logical  part  of  this  process.  Nearly  every  province  and  both  territories 
have  plans  to  prepare  their  own  strategies,  and  in  most  cases  the  initiative  came,  as  it  did  in 
Alberta,  from  non-government  organizations.  Although  the  approaches  to  developing  these 
strategies  differ,  public  participation  and  involvement  are  key  components  in  every  case. 

Regionally,  Wild  West,  a project  being  undertaken  by  World  Wildlife  Fund  Canada,  will 
result  in  a Prairie  Conservation  Action  Plan  to  protect  Prairie  wildlife  and  habitat.  The  status 
of  species  and  habitat  in  Alberta,  Saskatchewan,  and  Manitoba  is  being  studied  to  find 
ways  to  prevent  the  extinction  of  threatened  or  endangered  organisms.  Government  offici- 
als, landowners,  and  non-government  organizations  are  working  together  on  this  project  and 
hope  to  have  an  action  plan  completed  and  distributed  in  1987,  Canada's  Wildlife  Centen- 
nial year.  Although  the  focus  of  this  project  is  on  wildlife  and  preservation  of  habitat,  it  will 
further  Conservation  Strategy  plans  by  Identifying  actual  steps  that  can  be  taken  to  imple- 
ment strategy  goals  and  objectives. 

The  Public  Advisory  Committees  are  moving  ahead  with  their  development  of  a draft  Conser- 
vation Strategy  for  Alberta,  while  support  for  the  project  from  the  Alberta  public  continues 
to  grow.  The  intent  is  to  incorporate  into  a Strategy  agreeable  to  the  people  of  this  province, 
those  ideas  and  principles  from  the  World  Conservation  Strategy  that  are  appropriate  to 
Alberta.  During  preparation  of  a draft  Alberta  Conservation  Strategy,  extensive  public 
consultation  should  take  place,  through  the  Advisory  Committees,  the  organizations  the 
members  represent,  and  other  means  of  documenting  the  comments  of  the  public  at  large. 
Surveys,  solicitation  of  written  comments,  and  public  hearings  are  potential  avenues  for 
further  development  and  refinement  of  a Conservation  Strategy  for  Alberta.  (More  details 
on  the  process  and  progress  to  date  can  be  found  in  the  last  chapter  of  this  Prospectus.) 

In  addition  to  the  widespread  public  involvement  so  essential  to  the  success  of  such  a pro- 
ject, the  active  participation  of  government  is  needed.  Alberta  has  many  good  programs  al- 
ready in  place  to  address  conservation  and  development  issues,  but  these  programs  in  and  of 
themselves  do  not  constitute  a Conservation  Strategy.  An  integrated  look  at  the  programs  is 
essential  to  see  if  they  accomplish  what  they  were  designed  to  do,  and  to  then  find  out  how 
the  good  ones  (of  which  there  are  many)  are  put  together  and  how  they  work.  At  some  point 
in  the  development  of  the  Strategy  document,  agencies  of  the  provincial  government  should 
prepare  and  review  portions  of  it,  and  provide  advice  and  assistance  to  those  involved. 

The  Steering  Committee  has  kept  Alberta's  elected  representatives  up  to  date  on  the  project 
through  regular  mailings  and  personal  letters,  and  Is  cognizant  of  the  need  for  government  to 
allocate  its  resources  in  an  efficient  and  cost-effective  manner.  However,  we  hope  that  the 
sound  principles  and  complete  lack  of  ideology  or  partisan  political  Intent  In  the  strategy 
concept  means  all  government  departments  can  work  with  PAC's  knowledgeable  and  en- 
thusiastic volunteers  to  develop  a Strategy  which  can  be  endorsed  by  all  political  parties. 


Chapter  Two 

WHY  WE  NEED 
A CONSERVATION  STRATEGY 


THE  NATURE  OF  OUR  NATURAL  RESOURCES 


Natural  resources  and  the  environment  constitute  the  ultimate  foundation  upon 
which  all  future  economic  activity  must  be  constructed.  From  this  it  follows  that 
future  economic  progress.. .will  be  increasingly  dependent  on  the  sustained  integrity 
of  the  resource  and  environmental  base  (Hamrin  1983:  1 ). 

The  role  of  resource  depletion  in  the  decline  of  civilizations  is  evident  throughout  history. 
But  it  is  becoming  clear  that  we  do  not  need  to  examine  ancient  history  to  discover  this 
pattern.  Nor  do  we  need  to  look  beyond  our  borders  to  find  the  wrenching  human  problems 
stemming  from  resource  depletion,  or  what  is  essentially  the  same  thing,  lack  of  competitive 
production  and  processing. 

Single-industry  towns  that  depend  on  the  long-term  economic  competitiveness  of  one 
resource  invariably  seem  to  reach  distressing  circumstances.  In  our  province  we  can  think  of 
the  survival  of  small  agriculture-based  communities,  the  importance  of  coal  mining  to 
Grande  Cache,  and  the  off-again  on-again  development  of  the  Bonnyville-Cold  Lake  region. 
The  nature  of  our  resource  base  may  make  this  kind  of  development  inevitable,  but  it  Is 
important  for  the  people  of  this  province  that  we  continue  on  the  path  toward  balanced  and 
sustainable  development.  An  Alberta  Conservation  Strategy  would  provide  guidelines  to 
help  us  progress  beyond  the  starting  point  of  our  basic  natural  resources. 

When  we  discuss  the  need  for  a transition  to  a renewable  resource  based  economy,  it  Is 
important  that  we  agree  on  the  meaning  of  "renewable  resource."  We  humans  consider  all 
resources  to  be  renewable  only  if  they  are  available  for  our  use  at  a cost  we  are  willing  to 
pay  — for  practical  purposes  the  "renewability"  of  a resource  is  a matter  of  socio-economics 
rather  than  a consequence  of  being  biological  (Kimmlns  1985).  People  generally  think  of 
resources  as  renewable  if  they  are  alive,  are  created  by  living  things,  or  are  renewed  by  the 
normal  operations  of  the  sglar  system  and  the  earth.  Fertile  topsoil,  clean  rivers,  forests,  and 
fisheries  are  all  considered  renewable.  In  fact,  all  of  these  are  only  potentially  renewable 
from  the  perspective  of  human  use. 

Non-renewable  resources  are  those  resources  that,  by  virtue  of  the  time,  energy,  or  money 
that  would  be  required  to  renew  them,  will  not  be  replenished,  at  least  by  us.  For  example, 
oil  and  coal  are,  over  the  long  term,  renewable  resources,  since  the  biological  and  geological 
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processes  that  create  them  continue  today.  These  resources  may  nevertheless  be  considered 
non-renewable  because  it  takes  far  too  long  for  new  oil  and  coal  to  be  formed  for  them  to 
be  useful  to  us  today  or  in  the  foreseeable  future.  We  could  make  oil  and  coal  if  we  applied 
enough  technology  and  energy  to  the  appropriate  organic  materials,  but  the  cost  would  be 
far  higher  than  the  value  received.  Thus  truly  renewable  resources  regenerate  themselves, 
with  or  without  our  help,  at  the  speed  we  require  and  with  energy  inputs  we  can  afford. 

The  importance  of  this  definition  should  not  be  underestimated.  It  is  easy  to  mistake  a 
resource  that  is  theoretically  renewable  for  one  that  Is  economically  renewable.  Confusing 
the  two  might  lead  a person  or  society  to  invest  in  seemingly  renewable  resources  that  are 
not  viable  over  the  long  term  (and  perhaps  not  in  the  short  term).  If  a resource  requires  a 
continuing  external  support  from  society  worth  more  than  the  return  from  the  resource,  it 
should  not  be  considered  renewable.  Society  may  choose  to  subsidize  a process  of  net  loss 
for  good  reasons,  but  if  a great  deal  of  money  is  involved,  society  must  make  the  process 
self-supporting,  find  a substitute,  or  abandon  the  effort  in  order  to  avoid  bankruptcy  in  the 
long  run. 

Examples  from  parts  of  the  world  that  have  supported  human  habitation  for  much  longer 
than  North  America  has  can  be  instructive.  Huge  areas  of  land  in  Africa  have  for  practical 
purposes  become  deserts  due  to  humans  using  the  land  at  a greater  than  sustainable  rate. 
The  productivity  of  this  land  deteriorated  faster  than  biological  processes  could  replenish  it, 
the  human  managers  could  not  or  did  not  intervene  to  reverse  the  degradation,  and,  as  an 
agricultural  resource,  the  land  became  non-renewable  in  an  economic  sense.  The  land  is  still 
theoretically  capable  of  producing  vast  amounts  of  food,  but  only  if  the  society  chooses  to 
Invest  vast  amounts  of  money  In  a recovery  program  and  has  that  money  to  invest. 

Our  civilization  and  life  itself,  in  the  final  analysis,  depend  on  the  sustainable  use  of  our  re- 
sources: fertile  soil,  water,  clean  air,  and  sunlight,  which  together  with  climate,  topography, 
and  location  produce  the  many  living  resources  we  need  to  exist.  Add  to  this  mix  the  human 
dimension,  and  we  have  the  basis  for  our  life  here  in  Alberta:  the  agricultural  industry,  the 
forest  products  Industry,  coal,  oil,  natural  gas,  oil  sands,  tourism,  and  the  multi-faceted 
service  Industries  that  both  serve  and  enhance  the  value  of  the  production  industries.  An 
Alberta  Conservation  Strategy  would  have  as  its  core,  these  fundamental  physical  realities. 


THE  WORLD  VIEW  OF  THE  WORLD  CONSERVATION  STRATEGY 

The  World  Conservation  Strategy  does  not  depend  on  ideology  for  its  justification.  Elabor- 
ate philosophical  discussions  are  not  necessary  to  understand  what  it  says.  The  prevailing 
political  or  economic  system  is  not  especially  relevant  to  its  validity.  Culture  or  religion  has 
little  to  do  with  the  acceptance  of  the  ideas  put  forth.  Even  the  location  on  the  planet  is 
not  of  special  significance  to  the  principles  of  the  Conservation  Strategy.  To  understand  the 
World  Conservation  Strategy,  one  needs  only  to  believe  this:  the  material  world  around  us 
has  a bearing  on  who  we  are  and  what  we  will  become,  and  our  actions  can  change  parts  of 
the  material  world.  Put  another  way,  we  need  water  to  drink,  food  to  eat,  clothing  and 
shelter  to  keep  harmful  things  like  cold  and  sunburn  away,  and  we  need  some  form  of 
"economic  development"  to  provide  these  things.  Only  when  we  have  some  of  these  bare 
essentials  looked  after  in  a moderately  satisfactory  way  are  we  able  to  concern  ourselves 
with  our  "higher  needs"  and  how  to  improve  the  quality  of  our  lives. 
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Paradoxically,  only  by  attending  to  some  of  our  higher  needs  are  we  able  to  look  after  basic 
needs  in  less  time  and  with  less  work.  We  improve  our  capabilities  by  taking  the  time  to 
apply  our  Intelligence  to  problems,  and  then  deciding  how  to  use  available  resources  to  solve 
our  problems.  In  a nutshell,  we  need  time  to  think.  One  of  the  great  advantages  we  have 
over  other  species  is  that  we  not  only  have  the  ability  to  think,  we  have  the  time  to  think. 

Consider  the  grizzly  bear.  Its  life  is  filled  largely  with  the  endless  task  of  finding  and  con- 
suming enough  edible  plants  and  animals  to  provide  the  energy  It  needs  for  further  searching 
and  eating.  Even  if  it  were  self-aware  and  intelligent  to  the  point  of  attempting  to  order  its 
world,  it  would  somehow  have  to  free  Itself  from  the  eternal  search  for  food  and  shelter. 
Economic  development,  broadly  defined,  is  what  has  freed  some  humans  to  pursue  and 
improve  the  quality  of  life.  Quality  of  life  and  economic  development  are  inextricably 
connected.  Many  people  would  argue  that  economic  development  began  with  the  mastery  of 
fire,  the  invention  of  sharpened  sticks  forwarding  off  predators,  and  consistent  recognition 
of  appropriate  plants  for  food.  Without  economic  development  there  would  be  no  education 
to  make  us  aware  of  the  options  we  think  of  when  we  speak  of  ''quality  of  life,"  let  alone 
the  potential  to  turn  those  options  into  reality.  There  would  be  no  ability  to  care  for  our 
sick  and  elderly,  poor  sanitation,  few  books,  and  little  travel.  Our  short  lives  would  be  spent 
focussing  on  the  same  things  that  concern  the  grizzly.  In  short,  resources  are  the  basis  for 
economic  development,  and  economic  development  is  essential  to  our  well-being  and  quality 
of  life.  By  the  same  token,  an  improved  quality  of  life  preconditions  further  economic 
development. 

Values,  attitudes,  awareness,  and  priorities  establish  what  kind  of  society  and  economy  we 
shall  have.  How  we  individually  and  collectively  view  the  world  and  our  place  in  It  has  a lot 
to  do  with  our  success  in  dealing  with  it.  When  we  understand  It  correctly,  the  world  some- 
times rewards  us  by  sharing  some  of  its  bounty.  When  we  misunderstand  it  or  misuse  it,  it 
sometimes  provides  what  economists  call  "disincentives;"  that  Is,  it  wipes  us  out.  Fortun- 
ately for  us,  the  real  world  is  often  flexible  and  forgiving  in  its  reactions  to  our  activities. 

The  intent  of  a Conservation  Strategy  is  not  to  change  society's  values  or  attitudes,  but  to 
rearrange  some  of  the  priorities  that  result  from  our  values.  What  it  is  intended  to  do  Is 
provide  a sounding  board  for  us  to  make  explicit  what  we  usually  do  not  think  about  or 
discuss  in  our  everyday  lives.  These  things  are  often  thought  of  as  "common  sense"  or 
or  "obvious."  But  these  principles  are  too  often  forgotten  when  some  of  our  more  complex, 
difficult,  and  important  decisions  are  made.  The  very  complexity  of  our  contemporary 
world  can  hide  the  simple  principles  that  provide  some  guidance  about  how  we  should  deal 
with  difficult  decisions.  Some  of  these  simple  principles  are: 

1 ) Keep  Your  Options  Open.  People  have  become  a major  force  for  change  on  the  Earth, 
with  the  power  to  affect  the  biosphere  radically  in  a very  short  time.  Human  activities 
are  causing  extinctions  daily  in  many  parts  of  the  world.  At  the  same  time,  other 
people  are  bringing  into  being  entirely  new  living  things  through  the  rapidly  ex- 
panding field  of  biotechnology.  In  spite  of  our  power  to  modify  the  Earth  and  the 
living  creatures  on  it,  we  are  not  immune  to  both  the  intended  and  unintended 
consequences  of  our  actions.  The  ability  to  improve  our  world  Is  balanced  by  an  equal 
ability  to  do  harm.  As  biotechnology  matures  as  a science,  more  and  different  genetic 
materials  will  be  needed  for  further  developments.  It  is  Impossible  to  predict  which 
species  or  local  variant  could  prove  Indispensable  in  the  future.  Everything  from  a 
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cancer  cure  to  crops  better  suited  to  our  dry  northern  climate  may  be  contained  in 
the  genetic  material  of  an  endangered  species.  Closing  off  some  of  our  options  for  the 
future  through  thoughtless  extinctions  today  is  irrational,  especially  since  we  may  be 
poised  on  the  threshold  of  understanding  so  much  we  previously  had  not. 

2)  Integrate  as  Much  Information  As  Possible  in  Planning  and  Managing  Resources. 
Nearly  everyone  has  a favorite  example  of  some  company,  government,  or  person 
devising  a logical  and  precise  plan  for  achieving  a particular  goal  that  subsequently 
resulted  in  exactly  the  opposite  of  what  was  intended  because  of  some  seemingly 
unrelated  circumstance  that  had  everything  to  do  with  the  plan.  When  related  res- 
ponsibilities are  compartmentalized,  cross  purposes  usually  result.  It  cynically  has 
been  said  that  most  new  government  programs  are  simply  attempts  to  correct  the 
unexpected  results  of  previous  government  programs.  Everything  in  the  world  is  in 
one  way  or  another  connected  to  everything  else. 

It  is  not  possible  to  integrate  all  factors  into  any  given  decision,  but  we  now  have  in 
place  a vast  storehouse  of  knowledge  about  environmental  and  economic  effects  and 
interactions.  The  main  reason  so  much  information  goes  unused  is  this:  it  has  become 
so  compartmentalized  that  most  of  it  is  unavailable  to  people  who  make  important 
decisions  that  have  vast  interconnected  webs  of  effects.  At  a time  when  so  much  is 
being  made  of  the  emerging  information-based  society  and  economy,  it  behooves  us 
to  try  harder  to  Integrate  information  from  as  many  informed  sources  as  possible. 
There  are  many  applications  of  new  technology  that  could  be  used  to  improve  Inte- 
grated management. 

3)  Ensure  That  Use  of  Resources  is  Sustainable.  Using  our  resources  In  a sustainable 
manner  is  akin  to  spending  the  interest  while  keeping  the  capital.  An  Individual  or 
society  that  spends  the  capital  rather  than  investing  and  living  on  the  interest  will 
sooner  or  later  run  out  of  funds  altogether.  The  Idea  here  is  that  of  carrying  capacity: 
how  many,  at  what  level  of  consumption,  for  how  long  are  the  relevant  questions. 

Carrying  capacity  can  be  thought  of  as  a ceiling,  or  upper  limit,  on  the  sizes  of 
populations  that  an  environment  can  support  over  the  long  term.  It  is  a property 
of  neither  organisms  nor  the  environment,  but  of  their  Interaction.  Carrying  cap- 
acity is  determined  by  one  or  more  factors,  which  may  differ  among  species;  as 
well,  it  can  vary  with  time  and  can  be  influenced  by  the  genetic  capabilities  of  in- 
dividuals to  respond  to  environmental  factors.  When  the  upper  limit  of  population 
size  is  reached,  the  sustaining  power  of  the  factor  or  factors  determining  carrying 
capacity  will  be  just  enough  to  support  the  population.  In  other  words,  the  essential 
resource  in  shortest  supply  at  a particular  time  sets  the  carrying  capacity  of  an  en- 
vironment. Such  resources  might  include  food  and  water  supplies,  nesting  sites,  hiding 
places,  and  so  on. 

Ultimately,  it  is  carrying  capacity  that  governs  the  density  of  all  living  things,  includ- 
ing humans.  Most  environments  are  sufficiently  forgiving  that  if  the  population  in- 
creases slightly  beyond  this  ceiling  for  a short  time,  no  permanent  damage  will  result. 
However,  prolonged  periods  above  this  often  unknown  yet  critical  limit  imposed  by 
the  environment  will  result  in  collapse  of  the  sustaining  resource,  followed  by  a 
reduction  in  the  population  or  populations  that  depend  on  the  resource.  To  date. 
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most  such  experiences  have  been  relatively  local  In  nature,  but  that  does  not  diminish 
their  significance  or  their  message. 

The  task  of  determining  the  number  of  organisms  a given  environment  can  sustain  is 
very  difficult,  and  one  of  the  many  reasons  for  this  difficulty  is  related  to  the  rate  of 
growth  in  populations  and  in  their  use  of  resources.  At  some  point  in  their  growth, 
many  populations  go  through  a logarithmic,  or  exponential,  phase;  eventually,  though, 
they  tend  to  reach  a point  where  the  numbers  are  in  balance  with  the  supporting 
environment  (that  is,  the  carrying  capacity).  However,  predicting  the  numbers  at 
which  this  will  occur  is  the  difficult  part. 

On  a global  basis,  human  populations  and  resource  use  have  been  increasing  expon- 
entially for  some  time.  Exponential  growth  is  characterized  by  doubling,  and  only  a 
few  doublings  quickly  produce  huge  numbers.  We  can  see  the  results  of  exponential 
growth  in  savings  accounts  that  pay  compound  interest,  and  In  the  erosion  of  our 
purchasing  power  due  to  inflation.  For  example,  if  Inflation  were  six  percent  per  year, 
in  70  years,  prices  would  have  risen  by  a factor  of  about  64;  the  90-cent  loaf  of  bread 
eaten  by  today's  toddlers  would  cost  them  $57  as  pensioners.  However,  if  the  in- 
flation rate  were  just  four  percent  per  year,  the  same  loaf  in  70  years  would  cost  only 
$14.  A seemingly  small  difference  in  growth  rate  of  just  two  percent  per  year  has 
enormous  long-term  implications  for  sustainable  resource  use. 

We  are  often  thought  to  be  capable  of  extending  resources,  and  thus  carrying  capacity, 
by  the  application  of  Intelligence.  This  reprieve  comes  about  as  a result  of  our  Inven- 
ting substitutes  for  a depleting  resource,  or  discovering  new  ways  to  extract  more,  or 
finding  new  quantities  of  resources  in  places  we  hadn't  looked  before,  usually  in  more 
remote  locations.  It  Is  hard  to  dispute  that  we  as  a species  have  been  able  to  increase 
dramatically  the  number  of  people  presently  relying  on  the  carrying  capacity  of  our 
planet.  There  may  be  some  dispute,  however,  concerning  the  ability  of  our  tech- 
nology to  sustain  this  number  as  our  new  carrying  capacity. 

Sustainable  use  of  resources  means  treating  Alberta  as  If  we  plan  to  stay.  Maintaining 
the  productivity  of  our  agricultural  soils,  ensuring  that  forests  are  regenerated  at  the 
same  pace  as  they  are  harvested,  establishing  and  enforcing  fishing  regulations,  pre- 
venting overuse  of  areas  critical  for  wildlife  survival,  maintaining  clean  water  to  drink 
and  clean  healthy  air  to  breathe  are  ail  matters  of  sustainable  use. 

We  can  apply  an  idea  similar  to  sustainable  use  to  our  non-renewable  resources. 
Though  we  cannot  indefinitely  sustain  our  use  of  oil,  gas,  and  coal  resources,  there  are 
in  place  a wide  variety  of  mechanisms  to  prevent  an  excessively  rapid  depletion  and  to 
invest  wisely  the  capital  that  these  resources  generate.  The  use  of  non-renewable 
resources  contributes  to  economic  sustainability  If  the  revenues  are  used  to  develop 
sustainable  resources  that  might  otherwise  be  Impossible  to  develop;  such  husbandry 
of  resources  will  enable  our  society  to  sustain  itself  indefinitely.  At  anything  less  than 
than  this  level  of  reinvestment,  we  would  be  exceeding  the  carrying  capacity  of 
our  resources  by  not  stretching  the  capacity  while  expending  our  capital  of  non- 
renewable resources.  We  would  be  holding  a kind  of  liquidation  sale.  Of  course,  our 
human  resources  should  be  considered  one  of  the  best  sustainable  resources  available 
to  us,  and  appropriate  investments  in  this  area  often  have  a high  return.  In  fact,  this 
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resource  preconditions  the  sustainability  of  all  others.  The  quality  of  education, 
training,  and  experience  of  our  population  has  much  to  do  with  our  ability  to  sustain 
ourselves. 

One  of  the  problems  with  ensuring  sustainable  resource  development  Is  that  decision 
makers  differ  In  their  perceptions  of  how  long  they  should  sustain  operations.  For 
example,  society's  planning  horizon  should  be  longer  than  that  of  the  corporation. 
Even  the  most  optimistic  investor  would  probably  admit  that  his  or  her  corporation 
may  not  last  quite  as  long  as  humanity.  More  Importantly,  the  decision  makers  within 
the  corporation  are  not  acting  with  infinite  time  scales  in  mind.  Corporate  managers 
are  under  great  pressure  to  show  profits  this  year,  not  in  the  next  decade.  By  dis- 
counting the  future  at  a higher  rate,  a manager  may  ensure  his  or  her  future  by 
showing  Immediate  results  (profits),  but  may  at  the  same  time  be  ensuring  a rocky 
road  for  the  corporation's  future.  Few  corporations  can  withstand  net  losses  for  very 
long,  and  for  managers  the  period  of  grace  Is  usually  short.  Thus  the  corporate  "sus- 
tainable" is  sometimes  shorter  in  duration  than  would  be  In  the  best  interests  of 
society. 

The  personal  definition  of  "sustainable"  may  Involve  an  even  shorter  time  period. 
People  with  substantial  financial  commitments  to  family  and  home  may  reckon  their 
sustainability  in  weeks.  This  is  of  course  one  of  the  reasons  for  government.  But 
governments  too  may  sometimes  plan  for  shorter  periods  than  society  as  a whole 
might  find  optimal.  In  the  pleasant  circumstance  of  democracy,  it  becomes  each 
citizen's  responsibility  to  ensure  that  the  government  is  acting  in  the  long  term  best 
interests  of  society.  It  is  the  citizen  who  has  old  age  to  worry  about,  and  it  Is  the 
citizen  who  has  children  for  whom  a sustainable  heritage  is  essential.  Thus  it  is  the 
ordinary  person,  you  and  I,  who  must  be  concerned  about  sustainable  development  in 
our  personal  lives,  our  jobs  and  business  interests,  our  community,  our  province,  and 
our  nation. 

4)  Where  Possible  Encourage  Renewable  Resource  Development  Over  Exhaustible 
Non-Renewable  Development.  This  Idea  does  not  imply  that  renewable  resources  are 
inherently  superior.  Theoretically,  any  resource  is  renewable  if  it  can  be  regenerated 
(regardless  of  the  external  inputs  that  may  be  required  to  do  so).  Flowever,  as  the 
saying  goes,  you  cannot  eat  theory.  For  practical  purposes,  a resource  is  renewable 
only  if  it  is  capable  of  regeneration  without  excessive  (to  the  point  of  being  un- 
economic) human  help.  As  a purely  hypothetical  example,  if  it  costs  $300  per  acre  to 
reforest  an  area  that  was  worth  only  $10  per  acre  to  harvest,  and  it  takes  80  years 
before  another  $10  may  be  obtained  from  it,  we  are  dealing  with  a non-renewable 
resource.  Under  this  socio-economic  definition,  the  truly  renewable  resource  is  clearly 
preferable  when  a choice  is  available. 

Strictly  defined,  the  only  non-renewable  resource  is  energy.  Many  other  resources 
(such  as  metals)  may  be  economically  non-renewable,  but  are  potentially  recyclable. 
Energy,  on  the  other  hand,  can  be  used  only  once,  and  the  dissipation  of  energy  into 
a less  available  form  is  an  irreversible  process.  The  Second  Law  of  Thermodynamics, 
sometimes  referred  to  as  the  Entropy  Law,  was  originally  derived  specifically  in 
relation  to  energy.  Entropy  refers  to  the  continuous  process  of  degradation  of  matter 
and  energy  in  the  universe  toward  an  ultimate  state  of  uniform  immobility.  Some 
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ecologists  and  bioeconomists  have  generalized  this  principle  and  applied  it  to  the 
practice  of  conservation  and  economic  growth. 

This  is  the  iaw  of  moth  and  rust,  the  iaw  of  aging  and  decay,  it  is  the  Second  Law 
of  Thermodynamics,  it  can  be  generaiized  as  the  great  Second  Law:  if  anything 
happens  it  is  because  it  had  a potentiai  for  happening  that  overcame  the  resistance 
to  its  happening,  and  once  it  has  happened  that  potentiai  has  been  used  up. 
Thinking  of  the  iaw  in  terms  of  the  diminution  of  potentiai  rather  than  the 
increase  in  entropy  gives  it  great  generaiity  at  a certain  cost  in  precision,  which  i 
am  more  than  wiiiing  to  pay  (Boulding  1977:  280). 

In  effect,  the  concept  of  entropy  places  limitations  on  what  is  ultimately  possible 
because  of  the  inevitable  and  constant  loss  of  total  available  energy. 

5)  Make  Sure  You  Know  The  Extent  of  Your  Agreement  Before  You  Begin  Disagreeing. 

It  is  not  the  intent  of  Conservation  Strategies  to  mislead  anyone  by  denying  the 
reality  of  conflict.  There  are  significant  differences  in  the  way  we  each  perceive  and 
value  the  world.  We  should  all  acknowledge  the  fact  that  conflict  will  always,  thank- 
fully, be  with  us.  Only  through  conflict  and  its  resolution  in  the  open  forum  of 
reasoned  discussion  and  debate  can  we  achieve  the  balance  and  wisdom  necessary  to 
sustain  the  various  needs  of  our  pluralistic  society. 

But  before  the  parties  to  a disagreement  go  into  high  gear  on  behalf  of  their  causes, 
each  should  consider  carefully  what  the  other  Is  really  saying.  It  is  pointless  and 
wasteful  of  valuable  time  and  money  to  perpetuate  a conflict  on  the  basis  of  mutual 
misunderstanding.  This  principle  is  especially  relevant  when  each  side  In  a conflict 
interprets  the  other's  argument  through  an  ideological  filter  instead  of  facing  up 
to  the  more  difficult  job  of  dealing  with  the  facts  behind  the  argument.  We  should  all 
be  careful  not  to  waste  any  of  society's  resources  in  a debate  based  on  some  simple 
misunderstanding. 

6)  When  Considering  Solutions  to  Problems,  Focus  on  Causes  as  Well  as  Symptoms,  and 
Mix  Cure  With  Prevention.  It  is  often  easier  to  identify  and  treat  the  symptoms  of 
ecological  problems  rather  than  to  dig  deeper  and  find  the  cause.  In  many  cases  the 
causes  of  particular  problems  are  well  known,  but  the  symptoms  are  so  acute  that 
immediate  action  is  required.  However,  reacting  to  or  dealing  only  with  the  symptoms 
is  Ineffective  in  the  long  term.  Left  untreated,  the  causes  of  the  symptoms  may 
gradually  erode  our  ability  to  deal  with  either. 

Existing  problems  are  sometimes  so  serious  that  we  are  tempted  to  focus  all  our 
attention  on  them.  But  impending  problems  could  be  even  worse  unless  they  are 
anticipated  and  early  preventative  action  is  taken.  A successful  strategy  should  be  a 
careful  combination  of  curing  current  problems  and  equipping  people  and  government 
to  anticipate  and  avoid  future  problems.  Continuous  crisis  management  is  a proven 
management  technique  for  failure.  A Conservation  Strategy  would  not  include  a 
crystal  ball,  but  the  planning  process  necessary  for  developing  a Strategy  for  Alberta 
would  help  all  parties  to  clarify  the  present  situation,  evaluate  our  future  prospects, 
and  anticipate  some  of  the  difficulties  ahead.  An  early  warning,  well  heeded,  can 
prevent  crises  and  save  the  resources  that  otherwise  would  have  to  be  expended  in 
dealing  with  them. 
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THE  RELATIONSHIP  OF  DEVELOPMENT  AND  CONSERVATION 


Development  is  the  modification  of  the  biosphere  (the  thin  covering  of  the  planet 
that  contains  and  sustains  life)  and  the  application  of  human,  financial,  living,  and 
non-living  resources  to  satisfy  human  needs  and  improve  the  quality  of  human  life.... 
Conservation  is  the  management  of  human  use  of  the  biosphere  to  yield  the  greatest 
sustainable  benefits  to  present  generations  while  maintaining  the  potential  to  meet 
the  needs  and  aspirations  of  future  generations.  (Government  of  New  Zealand 
1981:  9). 

Development  and  conservation  are  the  complementary  elements  of  a single  two-part  idea: 
that  humans  are  capable  of  transforming  portions  of  the  material  world  to  better  suit  their 
needs  and  thus  to  live  fuller,  more  productive,  happier,  healthier,  and  longer  lives  — and  that 
this  transformed  world  can  be  sustained  to  enable  continued  generations  of  humans  on 
Earth.  Live  better  today  through  development  based  on  conservation  yesterday,  and  live 
better  tomorrow  through  conservation  supported  by  development  today.  Naturally,  we  can 
separate  the  two  concepts  in  our  minds,  but  in  the  real  world  they  are  as  Inseparable  as 
the  two  sides  of  a coin.  In  our  contemporary  usage  of  the  words,  we  have  allowed  the 
linkage  to  be  lost.  In  many  people's  minds,  the  two  words  "development"  and  "conser- 
vation" are  so  separated  they  have  become  opposites.  Our  language  has  come  to  be  divisive 
when  it  should  be  conciliatory. 

This  is  part  of  what  a Provincial  Conservation  Strategy  must  address:  a reconciliation  of 
words.  So  many  catch  phrases  and  buzzwords  have  been  invented  by  "developers"  and 
"conservationists"  in  our  language  alone  that  significant  barriers  to  defining  the  common 
ground  in  our  beliefs  are  caused  by  the  quick  reaction  of  each  group  to  the  image-laden 
expressions  of  those  they  assume  oppose  their  ideas.  This  unfortunate  response  often 
Is  based  simply  on  the  slogan  each  hears  from  the  other.  These  slogans,  expressions,  and 
sometimes  single  words  act  like  triggers  that  fire  attitudinal  cotton  batting  into  the  debators' 
ears.  Once  either  side  hears  the  trigger  words,  emotions  are  aroused  and  all  meaningful 
exchange  seems  to  stop.  If  neither  side  will  listen  carefully  to  what  the  other  side  is  saying, 
we  are  unlikely  to  reach  satisfactory  resolutions  to  our  conflicts.  More  to  the  point,  we  may 
not  even  recognize  when  we  agree  on  the  essentials  and  are  simply  saying  similar  things 
differently.  This  sort  of  misunderstanding  can  have  tragic  consequences  for  human  relations, 
and,  on  a more  personal  level,  human  relationships. 

The  reintegration  of  conservation  and  development  as  a single  idea  can  save  much  un- 
necessary turmoil  when  we  are  considering  changes  to  our  environment.  Putting  conser- 
vation into  the  development  equation  after  the  plans  have  been  made,  the  blueprints  drawn, 
and  while  the  project  approvals  are  being  processed,  though  always  necessary,  should  not  be 
considered  an  adequate  substitute  for  earlier  consideration  at  the  planning  and  policy  stage. 
By  the  time  the  project  approval  stage  is  reached,  the  usually  large  commitment  of  time  and 
money  means  that  environmental  damage  is  merely  mitigated  and  conservation  programs  are 
piecemeal  or  fragmentary.  If  a bold  decision  is  made  to  stop  a project  at  a late  stage  because 
environmental  costs  are  too  high,  major  confrontations  ensue  between  the  vested  interests  on 
both  sides.  The  inevitable  results  are  social  conflict  (sometimes  neighbor  against  neighbor), 
wasted  time,  and  high  cost.  These  millions  of  dollars  and  hundreds  of  talented  people  could 
be  much  better  used  in  developments  determined  ahead  of  time  to  be  in  keeping  with 
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mutually  agreed-upon  principles  of  conservation  and  development.  Conflicts  will  always  be 
with  us,  but  through  integrative  planning  we  may  be  able  to  avoid  some,  and  deal  with  the 
rest  more  effectively  for  the  benefit  of  all. 

The  World  Conservation  Strategy  is  not  unique  in  its  endeavor  to  bridge  the  gap  between 
conservation  and  development.  The  past  few  years  have  seen  many  people  from  diverse 
fields  of  study  and  every  sector  of  industry  directing  more  attention  to  the  need  for  an 
integrated  approach  in  the  planning  stages  of  any  development.  For  years,  many  industry 
leaders  and  environmental  public  Interest  groups  have  been  finding  that  they  agree  on  more 
issues  than  expected.  Statements  such  as  "when  we  searched  far  enough  into  the  facts,  we 
discovered  again  and  again  that  we  really  didn't  need  to  disagree"  are  becoming  more 
common  as  conservationists  and  business  people  begin  to  spend  more  time  listening  and 
talking  directly  to  one  another.  Another  theme  frequently  heard  is: 

H^e  all  need  more  and  better  allies  to  get  the  job  done,  because  just  as  achievement  of 
the  conservation  agenda  will  require  business  commitment  and  leadership,  so  also  will 
environmental  support  be  required  to  achieve  the  business  agenda  (Gilbreath  1984). 

Integrating  development  with  conservation  is  much  more  than  a semantic  reconciliation.  It 
is  an  Important  step  toward  improving  both  business  and  environmental  decision-making. 
There  is  and  will  continue  to  be  a need  to  reduce  the  time  we  now  spend  reconciling  conflicts 
among  public  objectives,  and  this  imperative  requires  setting  more  priorities  in  advance.  A 
Conservation  Strategy  for  Alberta  would  help  to  establish  priorities  (thus  reducing  the  red 
tape  and  friction  between  public  groups,  government,  and  Industry)  by  laying  a foundation 
for  integrative  planning  and  action  in  an  atmosphere  of  mutual  respect  and,  eventually, 
trust. 


ENERGY  PRICES,  HIGH  TECH,  AND  EFFICIENCY 

High  technology  has  emerged  as  a revolutionary  force  in  the  economy  of  every  nation  at  a 
time  when  the  world  is  becoming  increasingly  interdependent  with  respect  to  trade,  interest 
rates,  energy  sources,  monetary  policy,  and  currencies.  An  intensely  competitive  atmosphere 
is  the  result.  We  must  now  do  more  with  less  in  order  to  stay  even.  Conservation  is  an  idea 
whose  time  has  come,  not  because  of  moral  suasion,  but  because  the  reality  of  the  world 
makes  it  necessary  \ 

The  Increasing  cost  of  finding,  extracting,  processing,  transporting,  manufacturing,  transpor- 
ting again,  and  disposing  of  mineral  resources  has  provided  us  with  a powerful  incentive  to 
conserve.  What  regulation  and  moral  arguments  failed  to  achieve,  simple  economic  realities 
have  quickly  brought  about.  Effective  new  competition  from  formerly  underdeveloped 
nations  has  spurred  economic  efficiencies  in  nearly  every  sector  of  our  economy.  The  slogan 
"Conservation  is  Good  Business"  no  longer  needs  to  be  repeated.  One  example  of  conser- 
vation in  action  is  illustrated  by  the  remarkable  statistic  that  Industrial  production  In  the 
United  States  reached  an  all-time  high  in  1984,  while  the  use  of  steel  (including  all  domestic 
and  imported)  was  down  by  20  percent  from  the  previous  high  in  1973.  Estimates  are  that 
the  1984  consumption  of  oil  In  the  United  States  also  may  have  been  down  considerably 
from  the  previous  high  in  1978. 
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This  is  clearly  a case  of  an  economy  responding  to  market  signals  that  indicated  energy  costs 
were  increasing  at  a higher  rate  than  the  cost  of  other  inputs.  Another  indicator  of  the  same 
trend  is  the  fact  that  “sunset"  industries  (those  declining  relative  to  the  economy  as  a 
whole,  and  expected  to  be  in  permanent  decline)  are  nearly  all  non-renewable  resource 
Industries  concentrated  in  mining  and  processing  raw  material.  The  enormous  expansion  in 
financial  service  industries,  financial  publications,  and  financial  programming  on  television 
and  radio  Is  simply  a recognition  that  conservation  of  finances  is  vitally  important. 

Efficiency  has  become  the  key  word  of  the  eighties,  and  better  information  and  the  appli- 
cation of  new  technologies  are  helping  us  to  attain  it.  Both  emphasize  conservation  as  the 
first  step  toward  economic  efficiency.  Use  less,  make  it  quicker,  make  it  lighter,  and  make  it 
durable  in  order  to  beat  the  competition.  This  trend  is  tied  to  the  physics  of  our  material 
world,  and  to  an  economic  system  that  is  based  largely  on  physical  principles.  Under  con- 
ditions of  high-cost  energy,  making  and  moving  lots  of  big  things  around  is  inefficient  and 
thus  costly  compared  with  moving  fewer  and  smaller  things.  If  energy  costs  begin  to  move 
down  relative  to  other  input  costs,  conservation  in  the  sense  described  may  become  less 
important,  but  the  lessons  learned  during  the  "energy  crisis"  will  not  be  forgotten.  Expec- 
tations of  high  energy  costs,  as  much  as  the  actual  present  cost,  will  determine  how  we  treat 
energy  as  an  input  factor.  No  one  wants  to  get  caught  in  another  squeeze  due  to  an  unrealis- 
tic reliance  on  cheap  energy,  as  happened  during  the  oil  shocks  of  1973  and  1979.  Regard- 
less of  the  cost  of  energy,  the  principles  behind  fewer  and  lighter  versus  more  and  heavier 
remain  the  same.  For  example,  the  physics  of  electronic  mall  do  not  bode  well  for  the  postal 
system  as  we  know  it. 

Canada  is  said  to  be  the  most  trade-dependent  nation  in  the  world.  Within  this  country, 
Alberta  surely  must  be  among  the  provinces  most  dependent  on  international  trade.  Our 
exports  of  oil,  natural  gas,  petrochemicals,  coal,  forest  products,  grain,  and  livestock  are  the 
foundation  of  our  economy.  Even  our  tourist  industry  is  based  on  providing  services  and 
experiences  for  external  markets.  The  intensely  competitive  world  markets  are  where 
Alberta  must  swim  or  sink.  Even  those  markets  for  our  products  within  Canada  generally 
have  their  prices  set  in  the  international  arena.  One  doesn't  need  a long  memory  to  recall  the 
last  time  our  oil  and  gas  were  shunned  by  the  great  population  centers  of  eastern  Canada, 
and  faced  a slow  market  in  the  United  States.  Few  of  our  other  products  would  sell  well  in 
Canada  if  our  prices  were  not  competitive  with  alternatives  from  other  countries. 

It  is  beginning  to  be  apparent  that  conservation-conscious  developments  have  the  best 
chance  of  surviving  and  thriving.  This  trend  gives  considerable  cause  for  being  optimistic 
about  the  blurring  of  the  distinctions  between  development  and  conservation.  It  also  helps 
to  explain  the  apparent  broadening  of  the  common  ground  on  which  both  thoughtful 
conservationists  and  successful  business  people  stand. 


THE  OBJECTIVES  OF  AN  ALBERTA  CONSERVATION  STRATEGY 

The  first  three  objectives  are  patterned  after  those  of  the  World  Conservation  Strategy;  the 
second  three  address  the  specific  requirements  of  a Conservation  Strategy  for  Alberta. 
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Objective  One 

To  maintain  essential  ecological  processes  and  life  support  systems  (such  as  soil 
regeneration  and  protection,  recycling  of  nutrients,  and  the  cleansing  of  waters)  on 
which  human  survival  and  development  depend. 

Objective  Two 

To  preserve  genetic  diversity  (the  range  of  genetic  material  found  in  the  province's 
organisms),  on  which  depend  the  functioning  of  many  of  the  above  processes  and 
life-support  systems,  the  research  necessary  for  the  protection  and  improvement  of 
cultivated  plants  and  domesticated  animals,  the  micro-organisms  so  vital  to  our 
survival,  and  the  security  of  the  many  Industries  that  rely  upon  living  resources. 

Objective  Three 

To  achieve  sustainable  use  of  species  and  ecosystems  (notably  fish  and  wildlife, 
forests,  agricultural  soils,  and  grazing  lands),  which  support  some  of  our  most  impor- 
tant industries  (tourism,  forest  products,  farming). 

Objective  Four 

To  provide  for  the  recreational,  spiritual,  aesthetic,  and  other  non-material  needs  of 
Albertans  by  maintaining  and  developing  diverse  opportunities  for  the  use  of  natural 
resources. 

Objective  Five 

To  maintain  and  Improve  the  quality  of  life  in  the  urban  environment,  where  the 
majority  of  Albertans  now  live  and  work. 

Objective  Six 

To  use  and  manage  our  non-renewable  resources  in  the  interests  of  developing  a 
long-term  sustainable  economy  for  Albertans. 

Striving  toward  these  goals  is  a matter  of  some  urgency  in  Alberta.  Stopping  and  reversing 
the  degradation  of  our  agricultural  soils  due  to  salinity,  losses  of  organic  matter,  acidification, 
wind  erosion  in  the  south,  and  water  erosion  in  the  north  is  a matter  of  extreme  importance 
to  the  economic  future  of  this  province.  Water  quality  and  water  quantity  have  become 
significant  limiting  factors  for  the  future  economic  and  population  growth  in  some  parts  of 
the  province.  The  quality  of  the  air  we  breathe  Is  a growing  concern  for  many  Albertans, 
especially  in  urban  areas.  These  fundamental  life  support  systems  must  be  maintained  and 
improved  If  we  are  to  realize  a level  of  economic  activity  that  can  support  current  and 
projected  populations  at  an  acceptable  quality  of  living.  As  important  as  all  of  these  issues 
are,  priorizing  and  choosing  those  offering  the  largest  return  on  our  investment  in  sustain- 
able development  is  as  important  as  recognizing  the  problems  In  the  first  place. 
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Preserving  genetic  diversity  may  seem  to  be  an  academic  concern  better  addressed  to 
tropical  rain  forests  where  extensive  clearing  is  causing  daily  extinctions.  However,  this  is 
not  the  case.  For  Alberta,  sustaining  genetic  diversity  means  we  should  preserve  our 
relatively  small  number  of  species  and  limited  genetic  resources  precisely  because  they  are  so 
limited.  Our  northern  location  and  cold  continental  climate  are  the  reasons  Alberta  does  not 
have  the  range  of  species  found  in  some  other  areas  of  the  Earth.  Our  native  species  of  flora 
and  fauna  have  survived  because  they  have  developed  special  adaptations  to  our  part  of  the 
world.  These  distinct  characteristics  of  Alberta's  native  and  successfully  introduced  species 
must  be  closely  guarded.  The  genes  of  even  those  plants  or  animals  considered  pests  (such  as 
well-adapted  weeds)  may  contain  factors  we  need  to  develop  superior  characteristics  in 
living  resources  useful  to  us  all.  The  preferred  method  for  preserving  these  particular 
materials  may  well  be  in  seed  banks,  but  it  may  be  imprudent  to  wipe  out  completely  some 
of  our  most  persistent  and  costly  weeds.  The  very  characteristics  that  make  them  so  trouble- 
some and  costly  may  be  those  most  useful  to  geneticists  in  the  next  few  decades. 

Similarly,  much  of  our  economy  is  based  on  a tiny  number  of  living  resources.  Our  agricul- 
tural landscape  is  essentially  a patchwork  quilt  of  artificially  supported  monocultures.  Our 
livestock  industry  also  consists  of  a very  few  varieties  of  cow,  hog,  chicken,  and  turkey.  The 
forest  products  industry  survives  on  a handful  of  tree  species,  and  a significant  number  of 
our  tourists  are  attracted  by  the  excellent  opportunities  to  see  perhaps  a dozen  species  of 
large  mammals,  or  catch  an  even  smaller  number  of  fish  species.  Our  genetic  base  may  be 
narrow,  but  Its  maintenance  is  vital  to  our  future. 

The  rapid  advances  in  biotechnology  and  the  capacity  of  genetic  engineering  to  change  our 
world  should  give  pause  to  us  all.  Whatever  their  ultimate  effects,  it  appears  that  the  preser- 
vation of  our  genetic  base  will  become  increasingly  important  In  a rapidly  changing  world. 
Now  more  than  ever,  we  must  be  prepared  to  land  on  our  feet  when  the  unexpected  hap- 
pens again.  Being  prepared  means  keeping  our  options  open,  and  our  small  but  well-adapted 
genetic  base  is  one  of  our  most  important  and  underestimated  assets. 

To  say  that  sustainable  use  of  our  species  and  ecological  systems  will  sustain  us  is  nearly 
tautological,  that  is,  shown  to  be  true  by  the  very  words  used  to  say  it.  Broadly  defined, 
ecological  systems  include  that  most  valuable  of  all  resources,  a well-educated  human.  Less 
than  sustainable  use  of  our  resources  by  definition  leads  us  to  lives  that  might  ultimately 
be  as  the  philosopher  Thomas  Hobbes  wrote  in  Leviathan,  "solitary,  poor,  nasty,  brutish, 
and  short."  However,  long  before  such  a state  Is  reached,  the  non-sustainable  use  of  re- 
sources begins  to  have  a noticeable  effect  on  the  lives  of  people. 

Planning  for  sustainable  use  of  resources  must  take  account  of  social  and  ecological  factors 
as  well  as  economic  ones,  of  the  connections  among  living  and  non-living  resources,  and  of 
the  long-  and  short-term  advantages  and  disadvantages  of  alternative  actions.  It  is  these  latter 
factors  that  determine  the  long-term  economic  value  of  our  resources.  At  times  it  is  accept- 
able, even  prudent,  to  use  resources  at  a rate  above  replenishment.  But  there  is  an  Inviolable 
law  of  nature  at  work  where  living  resources  are  concerned.  They  are  renewable  if  conserved, 
and  they  are  destructible  if  not.  Once  gone  they  will  not  return.  As  the  saying  goes,  "another 
heaven  and  another  earth  must  pass  before  such  a one  can  be  again."  We  must  exercise  great 
care  when  overharvesting  any  living  resource. 
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The  World  Conservation  Strategy  is  concerned  primarily  with  the  material  well-being  of 
people  and  the  complex  of  living  resources  upon  which  our  existence  depends.  However, 
any  conservation  and  development  in  the  interests  of  the  people  of  Alberta  must  consider 
the  non-material  benefits  of  our  natural  resources,  for  reasons  ranging  from  the  cultural 
significance  we  give  them  to  the  moral  and  ethical  questions  of  extinction.  For  purposes  of 
the  Alberta  Conservation  Strategy,  these  non-material  benefits  are  grouped  Into  five  categor- 
ies. They  are  outdoor  recreation  and  leisure,  cultural  heritage,  educational  requirements, 
psychological  needs,  and  matters  of  ethics,  morality,  and  religion. 

It  would  be  difficult  to  overestimate  the  non-material  value  of  the  province's  natural  re- 
sources to  Albertans.  Urban  amenities  such  as  universities,  libraries,  beautiful  buildings, 
parks,  and  cultural  and  sporting  events  exist  because  our  natural  resources  provide  us  with 
the  time  and  the  wherewithal  to  create  and  enjoy  such  cultural  refinements.  All  of  us  spend 
some  of  our  time  outside  Interacting  with  our  natural  environment.  Even  those  of  us  who 
never  leave  the  city  usually  appreciate  the  greenery  of  summer  or  the  brisk  air  on  a sunny 
winter  day.  Few  Albertans  would  claim  they  don't  notice  and  value  the  returning  birds  of 
spring.  Most  of  us,  however,  obtain  great  value  from  our  diverse  natural  resources  in  more 
direct  and  planned  ways. 

In  keeping  with  the  overall  direction  of  the  Conservation  Strategy,  the  greatest  feasible 
range  of  options  should  be  retained  to  meet  future  demands.  The  renewable  or  non- 
consumable resources  (mountain  vistas,  undisturbed  wildlife,  clear  mountain  streams, 
unbroken  forest  landscapes,  waterfalls,  city  parks,  and  so  on)  may  increase  in  value  at  higher 
than  anticipated  rates.  The  massive  popularity  of  wildlife  and  nature  programming  on 
television  may  lead  to  unforeseen  demands  on  the  recreational  resources.  The  youth  of 
today  (who  have  been  raised  largely  in  the  cities  but  with  excellent  nature  programs)  will 
turn  Into  the  recreational  consumers  of  tomorrow.  Demand  for  wilderness  experiences,  or 
at  least  improved  opportunities  for  personal  observation,  photography,  and  study  of  wildlife 
and  vegetation,  may  reach  new  peaks.  The  unpredictable  baby  boom  generation  may  re- 
discover the  simple  pleasures  of  scenic  beauty  and  the  less  strenuous  exercise  these  settings 
can  offer  the  middle-aged.  When  the  more  frenetic  urban  lifestyle  wears  thin,  a return  to 
leisurely  hikes  through  the  mountains  may  appeal  to  a body  too  slow  for  the  squash  court. 
Simply  stated,  we  should  keep  our  options  open. 

The  moral  and  ethical  questions  of  extinction  caused  by  human  activities  are  likely  to 
increase  in  Importance  as  our  activities  continue  to  Impinge  on  the  habitats  of  other  living 
things.  The  controversy  is  complex,  and  this  document  cannot  cover  the  full  range  of  Ideas. 
However,  two  distinct  positions  on  the  matter  should  be  mentioned.  First,  some  believe  that 
the  well-being  of  other  creatures  on  this  planet  should  be  subject  to  the  well-being  of 
humans,  even  if  that  means  the  eradication  of  certain  species.  This  position  may  be  based  on 
species  self-interest,  or  religious  beliefs.  Others  believe  that  humans  would  be  arrogant  and 
Immoral  in  the  extreme  to  cause  deliberately  the  extinction  of  another  species.  The  latter 
beliefs  are  sometimes  based  on  religious  grounds,  and  sometimes  on  a personal  moral  and 
ethical  system. 

Even  on  a fundamental  issue  of  this  kind,  which  touches  some  of  our  most  deeply  held 
beliefs,  there  is  a certain  amount  of  common  ground.  Those  advocating  the  primacy  of  our 
own  species  usually  do  not  attribute  omniscience  (having  Infinite  awareness,  understanding, 
and  insight)  to  any  person,  nor  to  the  entire  species  (assuming  we  could  pool  our  mental 
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resources).  Since  causing  the  extinction  of  a species  closes  for  all  time  some  options  for 
future  development,  and  since  we  cannot  know  what  the  adverse  consequences  to  ourselves 
(as  a species)  might  be,  it  would  be  imprudent  to  cause  an  extinction  unless  our  very  exis- 
tence depended  upon  the  elimination  of  that  species. 

It  would  seem  both  groups  should  be  against  the  deliberate  causing  of  extinctions  under  any 
but  the  most  extreme  circumstances,  and  the  argument  should  only  be  joined  at  that  point. 
In  the  meantime,  both  groups  should  be  able  to  support  the  preservation  of  genetic  diversity 
to  the  extent  reasonably  possible  since  it  Is  in  our  self-interest  to  do  so,  and  it  is  morally 
acceptable. 

The  growth  of  material  prosperity  in  the  industrialized  nations  has  depended  largely  on  a 
once-only  windfall  of  rich  accessible  fuels  and  metallic  ores.  The  most  accessible  and  con- 
centrated deposits  known  of  coal,  oil,  natural  gas,  and  other  valuable  minerals  have  been 
used  or  are  currently  under  planned  or  actual  development.  This  reality  has  meaning  in 
Alberta  as  it  has  nowhere  else  in  Canada. 

The  world  Is  not  likely  to  run  out  of  energy  or  raw  materials,  but  it  is  almost  certain  that 
future  sources  will  be  relatively  more  expensive,  and  relatively  more  environmentally 
problematic.  We  in  Alberta  may  have  an  inside  track  to  future  prosperity  if  our  non- 
renewable oil  sands  and  coal  deposits  are  able  to  compete  economically.  But  we  must  never 
forget  that  our  energy  resources  are  non-renewable  and  as  such  they  cannot  sustain  develop- 
ment In  the  long  term.  There  must  be  an  eventual  transition  to  renewable  or  more  abundant 
resources. 

In  Alberta,  this  transition  may  be  slow  and  relatively  painless,  or  it  may  come  as  a continu- 
ing series  of  shocks  as  alternative  fuels,  conservation,  and  less  costly  developments  elsewhere 
drive  our  energy-producing  sector  out  of  business  in  this  province.  Regardless  of  the  form 
this  transition  takes,  it  will  come  and  we  must  prepare  for  it  now.  That  is  why  we  have 
the  Heritage  Savings  Trust  Fund  - it  is  part  of  the  investment  Albertans  have  made  toward 
an  economy  based  on  sustainable  development.  The  Heritage  Fund  represents  some  of  the 
capital  that  we  hope  to  use  to  ease  the  transition  from  a non-renewable  and  unsustainable 
economy  to  one  capable  of  maintaining  the  quality  of  life  of  Albertans  for  the  long  haul. 

The  World  Conservation  Strategy  is  not  simply  an  academic  idea  for  those  who  think  rather 
than  do.  It  can  help  Albertans  to  focus  their  attention  on  the  real-world  problems  of  de- 
velopment and  conservation.  Because  our  economy  is  export-based  and  export-driven, 
decisions  about  which  resources  to  develop  and  which  to  hold  in  reserve  until  they  are  more 
valuable  must  be  left  to  International  and  national  markets,  industrial  strategists,  and 
government  policy  makers.  What  the  Conservation  Strategy  can  tell  us  Is  that  for  our  own 
protection  we  must  avoid  decisions  that  reduce  future  options,  integrate  the  expertise  of 
many  disciplines  in  planning  our  future,  anticipate  problems  rather  than  await  their  blows, 
encourage  that  which  we  can  do  best  over  the  long  term,  and  continue  the  transition  to  a 
renewable  resource  sustainable  economy.  The  important  step  of  developing  a Conservation 
Strategy  for  Alberta  could  help  guide  us  with  practical  suggestions  for  removing  barriers  to 
sustainable  development. 


Chapter  Three 

ALBERTA’S  PERSPECTIVE 


BIOGEOGRAPH ICAL  FEATURES 

The  province  of  Alberta  is  located  in  a part  of  North  America  where  many  features  come 
together  to  create  an  environment  that  is  biologically  and  geographically  diverse.  Covering 
an  area  of  660,932  square  kilometres  (255,285  square  miles),  Alberta  has  within  its  boun- 
daries an  exciting  array  of  open  spaces,  spectacular  geological  formations,  wild  rivers,  and  a 
variety  of  natural  communities. 

It  is  the  legacy  of  millions  of  years  of  geological  activity  that  has  provided  Alberta  with  Its 
large  energy  resource  base.  The  gradual  drifting  of  continents  over  the  globe  caused  repeated 
oceanic  intrusions,  which  led  to  the  formation  of  oil,  gas,  coal,  and  oil  sands  deposits.  The 
last  glaciation,  ending  about  12,000  years  ago,  put  the  finishing  touches  on  our  landscape, 
gouging  out  rivers  and  lakes  and  depositing  the  parent  material  from  which  today's  soils 
were  formed. 

In  general,  the  province's  climate  is  a continental  one,  largely  influenced  by  latitude,  alti- 
tude, and  the  direction  of  the  prevailing  winds.  Lying  between  the  49th  and  60th  parallels 
of  north  latitude,  most  of  Alberta  is  in  the  cool  temperate  climatic  zone,  experiencing 
generally  cold  winters  and  short  cool  summers.  However,  temperature  and  moisture  con- 
ditions can  vary  significantly  from  south  to  north  and  from  year  to  year.  Snow  falls  over  the 
whole  province  in  most  winters,  but  the  bulk  of  the  precipitation  occurs  in  summer;  even  so, 
in  a dry  year  this  may  still  be  insufficient  for  crop  growth  in  many  areas. 

Alberta's  physical  landscape  was  more  or  less  determined  when  the  glaciers  retreated,  and  is 
readily  divisible  into  four  main  physiographic  areas:  the  Canadian  Shield  in  the  northeast 
corner,  the  long  folded  ridges  of  the  Foothills  belt  in  western  Alberta,  the  Rocky  Mountains, 
and  the  extensive  Plains  region  that  covers  about  75  percent  of  the  province.  Figure  1 shows 
the  four  physiographic  areas  of  Alberta  while  the  major  vegetation  zones  are  shown  in 
Figure  2. 

The  Canadian  Shield  is  characterized  by  many  small  lakes  and  marshy  depressions,  a dis- 
organized drainage  system,  and  numerous  hard  rock  outcrops  dating  from  Pre-Cambrian 
times.  Compared  with  the  rest  of  the  province,  this  area  lacks  biological  diversity.  Climatic 
and  soil  conditions  combine  to  limit  vegetation  growth,  although  muskeg  is  extensive. 

Alberta's  Foothills  are  a belt  of  rugged  ridges  that  provide  a spectacular  transition  zone 
between  the  plains  to  the  east  and  the  mountains.  Running  more  or  less  parallel  to  the 
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Alberta's  Physical  Landscape 


Source  ; Adapted  from  Atlas  of  Alberta  1969 
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Rockies,  the  foothills  are  lower  in  altitude  and  are  characterized  by  steep-sided  valleys 
between  the  forested  ridges.  Coniferous  trees  dominate  the  forests,  although  hardy  poplars 
are  common  at  lower  altitudes,  and  the  wildlife  is  abundant  and  varied.  Valleys  in  the 
Foothills  contain  many  meandering  streams  that  originate  in  the  adjacent  mountains  and 
form  the  headwaters  for  Alberta's  major  river  systems. 

The  Rocky  Mountains  form  the  southwest  boundary  of  the  province,  reaching  heights  of 
3,600  metres  (12,000  feet).  They  were  formed  from  once-continuous  beds  of  hard  limestone 
that  have  been  broken  by  faulting  and  then  folded.  Altitude  is  the  major  factor  controlling 
the  distribution  of  vegetation  and  wildlife.  Coniferous  forests  again  dominate,  but  habitats 
within  the  mountains  are  varied,  and  both  plant  and  animal  inhabitants  show  subtle  adap- 
tations to  local  conditions. 

The  Plains  of  Alberta  dominate  the  province's  terrain,  although  the  only  feature  common  to 
the  495,900  square  kilometres  (191,500  square  miles)  they  cover  is  that  they  are  underlain 
by  softer,  younger  rocks  than  those  of  the  Canadian  Shield.  The  Plains  include  high  hill 
regions,  rolling  uplands,  both  undulating  and  flat  lowlands,  and  marshy,  swamp-covered 
regions  with  shallow  lakes. 

Within  the  Plains,  vegetation  formations  are  defined  largely  by  latitude.  The  prairies  in  the 
south  are  separated  from  the  boreal  forest  in  the  north  by  a belt  of  aspen  parkland  and 
aspen  forest  that  extends  across  much  of  central  Alberta  east  of  the  Foothills.  The  prairies 
and  parkland  have  been  affected  by  human  activities  more  than  the  boreal  forest  has,  with 
the  result  that  much  of  the  native  prairie  grassland  has  been  replaced  by  farmland,  and 
portions  of  the  aspen  parkland  have  been  cleared  and  drained,  also  for  agricultural  pursuits. 
Nevertheless,  both  of  these  vegetation  zones  support  a variety  of  plant  and  animal  species, 
many  of  which  have  adapted  to  co-exist  with  humans.  The  boreal  forest  is  the  largest 
vegetation  zone  in  Alberta,  covering  roughly  397,000  square  kilometres  (153,000  square 
miles),  including  the  Foothills.  There  is  a great  deal  of  variation  in  plant  communities 
contained  within  this  broader  classification  because  the  soils  and  topography  are  variable. 
But  the  feature  common  to  all  plants  found  here  is  an  adaptation  to  extremely  cold  winters 
and  a short  growing  season.  Conifers  dominate,  although  mixtures  of  aspen  and  white  spruce 
are  common.  Animals  that  live  in  the  boreal  forest  year  round  also  have  special  adaptations 
for  winter  survival,  including  both  physical  and  dietary  changes  for  coping  with  cold. 

Our  wildlife  species  include  small  and  large  mammals,  birds,  fishes,  and  many  forms  of  Inver- 
tebrates. Among  the  ungulates  are  moose,  elk,  deer,  antelope,  caribou,  and  alpine  species  of 
sheep  and  goats.  Bears,  coyotes,  wild  cats,  wolves,  and  various  rodents,  as  well  as  a variety  of 
songbirds,  raptors,  waterfowl,  and  game  birds  are  all  part  of  the  wildlife  of  Alberta. 


ALBERTA'S  HUMAN  RESOURCES 

The  role  of  people  In  the  processes  of  conservation  and  development  is  crucial.  Where 
people  settle;  what  they  require  in  the  way  of  food,  shelter,  and  clothing;  and  the  activities 
they  pursue  as  recreation  or  occupation  all  affect  the  use  of  our  natural  resources.  In  a 
discussion  of  natural  resource  use,  both  population  numbers  and  population  distribution 
are  important.  Also,  other  demographic  characteristics  such  as  age,  education,  and  mobility 
influence  consumer  demand  for  resources  and  services  as  well  as  for  manufactured  goods. 
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Vegetation  of  Alberta 
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Early  Settlers 

Although  it  is  likely  that  humans  were  living  in  Alberta  as  long  as  30,000  years  ago,  no 
evidence  of  their  presence  has  ever  been  found.  The  first  human  residents  for  whom  there  is 
archaeological  evidence  probably  arrived  in  Alberta  some  1 1,000  years  ago,  shortly  after  the 
last  ice  sheets  disappeared.  There  are  gaps  in  our  knowledge  of  these  ancient  people,  but 
evidence  indicates  that  movement  into  Alberta  at  this  time  was  generally  from  south  to 
north  as  the  hunters  from  the  American  Great  Plains  followed  the  retreating  ice  sheets.  The 
record  is  more  detailed  for  the  period  since  about  600  A.D.  and  many  artifacts  have  been 
found  to  suggest  that  native  people  were  quite  proficient  hunters. 

In  the  period  just  prior  to  the  arrival  of  fur  traders  and  Europeans,  the  indigenous  peoples 
are  thought  to  have  enjoyed  a relatively  comfortable  lifestyle.  The  widespread  use  of  buffalo 
jumps  had  made  their  food  supply  certain,  thereby  supporting  an  increased  population  and 
allowing  them  leisure  time  to  develop  more  elaborate  social  and  ceremonial  activities.  The 
Indians  of  this  time  were  divided  into  southern  groups  who  roamed  the  plains  and  the  more 
northerly  groups  who  fished  and  trapped. 

In  1690,  the  first  major  inland  expedition  to  western  Canada  (known  then  as  Rupert's 
Land)  was  sponsored  by  the  Hudson's  Bay  Company.  Henry  Kelsey,  accompanied  by  a 
group  of  Indians,  went  as  far  as  central  Saskatchewan.  In  the  century  that  followed,  the 
major  reason  for  further  exploration  was  establishment  of  the  fur  trade.  Anthony  Henday 
was  the  first  European  to  set  foot  in  what  is  now  Alberta,  on  an  expedition  also  sponsored 
by  the  Hudson's  Bay  Company,  Although  the  rival  North  West  Company  sent  its  own 
explorer,  Peter  Pond,  Into  northern  Alberta  in  1778,  David  Thompson  and  Alexander 
Mackenzie  are  perhaps  the  best  known  of  the  early  explorers.  Each  made  several  lengthy 
journeys  in  the  late  1700s  and  early  1800s  into  western  and  northern  Alberta,  with 
Thompson  in  particular  leaving  a legacy  of  maps  and  descriptions  of  the  landscape. 

Competition  between  the  North  West  Company  and  the  Hudson's  Bay  Company  raged  for 
decades,  resulting  in  a plethora  of  trading  posts,  as  each  company  tried  to  obtain  territorial 
advantages.  The  effects  on  the  culture  and  physical  well-being  of  native  societies  were 
evident  as  alcohol  abuse  and  disease  became  more  common.  The  intense  rivalry  also  was 
seriously  depleting  the  fur-bearing  resource  and  this,  combined  with  the  heavy  costs  of 
running  two  essentially  parallel  operations,  brought  both  companies  to  the  verge  of  bank- 
ruptcy by  1821.  At  this  point,  a merger  was  agreed  to,  and  the  Hudson's  Bay  Company 
name  remained.  As  a monopoly,  the  Company  could  manage  the  fur-bearing  populations 
and  make  an  effort  to  improve  conditions  for  the  trappers.  The  fur  trade  in  Alberta  reached 
its  peak  in  the  first  half  of  the  19th  century;  by  the  end  of  this  period,  small  settlements 
were  evident  around  the  trading  posts  and  the  newly  formed  Christian  missions. 

In  eastern  Canada,  Europe,  and  the  United  States,  there  was  increasing  interest  in  the 
Canadian  west,  and  expeditions  of  a more  scientific  nature  were  undertaken  in  the  early 
decades  of  the  19th  century.  Richardson,  Drummond,  Douglas,  Palliser,  Hector,  Bourgeau, 
and  Blakiston  reported  on  various  aspects  of  Alberta's  landscape,  flora,  and  fauna;  these 
early  visitors  live  on,  since  their  names  have  been  given  to  lakes,  mountains,  and  plant  and 
animal  species  found  in  Alberta. 

Following  Confederation,  Rupert's  Land  was  purchased  by  the  new  Dominion  of  Canada 
from  the  Hudson's  Bay  Company.  Various  agencies  of  the  Canadian  Government  began 
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carrying  out  official  scientific  investigations  of  the  vast  land;  of  these,  one  which  was  to 
have  a profound  effect  on  future  settlement  patterns  was  the  Land  Survey,  which  divided 
the  territory  into  townships  and  sections. 

In  the  last  quarter  of  the  19th  century,  major  changes  occurred.  The  North-West  Mounted 
Police  were  sent  to  Alberta  to  quell  the  Illegal  trafficking  in  whiskey;  treaties  were  signed 
between  many  of  the  Indian  tribes  and  the  Canadian  Government;  the  bison  that  had  been 
the  mainstay  of  native  existence  disappeared  from  the  Canadian  prairies;  and  the  transcon- 
tinental railroad  was  completed. 

Settlement  Patterns 

Up  to  this  time,  most  of  the  settlement  in  Alberta  reflected  the  early  fur  traders'  reliance 
upon  rivers  as  transportation  routes,  with  the  majority  of  settlements  found  In  the  central 
and  northern  parts  of  the  province.  However,  completion  of  the  railroad,  combined  with  the 
development  of  the  early-ripening  Marquis  wheat  and  an  aggressive  selling  of  the  west  in 
eastern  Canada,  the  United  States,  and  Europe,  resulted  in  a massive  influx  of  settlers  who 
came  mainly  to  southern  Alberta.  Between  1901  and  1911,  the  population  increased  from 
some  70,000  to  more  than  370,000.  Ten  years  later,  in  1921,  some  29  million  acres  (12 
million  hectares)  of  land  had  been  claimed  by  83,000  farmers,  and  in  the  south,  217,000 
acres  (87,000  hectares)  were  already  being  Irrigated.  Edmonton,  Calgary,  Lethbridge,  and 
Medicine  Hat  were  the  main  centers,  providing  supplies  and  services  for  the  burgeoning 
agriculture  industry. 

Rapid  settlement  created  a demand  for  houses,  which  had  to  be  heated.  Consequently, 
numerous  sawmills  sprang  up  In  the  foothills  and  northern  forests,  and  coal  mining  became  a 
major  industry  in  southwestern  Alberta.  Natural  gas  had  been  discovered  near  Medicine  Hat 
in  1885,  and  just  before  World  War  I another  discovery  was  made  near  Bow  Island.  The  first 
major  oil  find  in  Alberta  was  the  Turner  Valley  field  in  1914,  but  it  wasn't  until  the  dis- 
covery of  Leduc  Number  One  in  1947  that  Alberta's  prospects  for  prosperity  and  a more 
diversified  economy  began  to  improve. 

The  early  period  between  these  two  historic  oil  finds  saw  the  agriculture,  forest,  coal,  and 
natural  gas  industries  increase  in  size  and  efficiency,  but  the  Depression  of  the  1930s  was  as 
devastating  to  Alberta  as  it  was  to  the  rest  of  the  Prairies.  The  resource-based  economy 
virtually  came  to  a standstill  as  parched  soils  blew  away  and  forest  fires  burned  out  of 
control.  The  importance  of  the  events  of  this  period  was  impressed  on  many  who  tried  to 
analyze  what  went  wrong.  Better  conservation  practices,  particularly  in  agriculture,  were 
encouraged  and  government  agencies  were  set  up  to  assist  farmers  with  implementation  of 
such  practices. 

Following  the  end  of  World  War  1 1 and  the  Leduc  discovery,  other  oilfields  were  soon  found 
and  brought  into  production  while,  at  the  same  time,  natural  gas  was  recognized  as  an 
Important  source  of  energy  and  export  earnings.  Alberta's  population  grew  rapidly  during 
this  time,  and  agriculture  was  no  longer  the  dominant  industry  in  the  province. 

Since  the  1930s  and  1940s,  population  distribution  has  shifted  markedly  in  Alberta,  and 
much  of  the  shift  is  related  to  our  resource-based  Industries.  In  1931,  approximately  65 
percent  of  the  population  was  classed  as  rural  and  most  of  these  people  lived  on  farms.  But 
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agriculture  subsequently  underwent  a technological  revolution  that  meant  labor  inputs 
could  be  reduced  while  maintaining  or  increasing  productivity;  many  of  these  advances 
occurred  at  the  same  time  petroleum  resources  were  being  discovered  and  the  labor  force 
was  needed  In  areas  other  than  agriculture.  Food-processing  Industries  also  sprang  up  and,  as 
a result,  the  population  became  significantly  more  urbanized;  by  1981  the  actual  farm 
population  had  dropped  to  190,000  from  340,000  In  1951  (from  36  percent  of  the  total 
population  to  8.5  percent).  Although  there  has  been  a trend  to  country  residential  develop- 
ment In  Alberta  in  the  last  decade,  and  thus  an  increase  In  the  number  of  rural  non-farm 
residents,  their  overall  significance  Is  relatively  modest.  Of  more  importance  is  the  concen- 
tration of  people  in  major  urban  centers  and  the  increase  in  the  number  of  urban  centers. 
“/K  population  of  1,000  is  often  used  as  a crude  breakpoint  between  urban  and  rural;  by  this 
criterion  there  were  only  38  urban  places  In  Alberta  in  1946,  as  compared  with  114  thirty- 
five  years  later"  (Smith  1984:  22).  The  development  of  population  centers  and  transpor- 
tation routes  In  Alberta  is  shown  in  Figure  3. 

Expansion  of  agricultural  and  resource  frontiers  has  had  a major  Impact  on  the  rise  and  fall 
of  Alberta's  smaller  urban  centers.  Smith  (1984)  has  pointed  out  that  the  towns  and  villages 
In  Alberta's  "frontier"  areas  (such  as  the  Peace  River  area  and  near  the  Eastern  Slopes)  have 
tended  to  grow  while  those  suffering  declines  have  generally  been  in  the  long-developed 
agricultural  zone  where  the  effects  of  centralization  have  been  greatest.  This  centralization, 
or  the  tendency  of  people  to  concentrate  in  a few  large  centers.  Is  associated  with  the 
development  and  maturation  of  a more  complex,  sophisticated  economic  structure.  A 
variety  of  goods  and  services  can  be  provided  in  these  places  at  competitive  prices;  increased 
consumer  mobility  and  affluence  means  that  proximity  to  such  a center  can  contribute 
to  the  decline  of  rural  towns  and  villages. 

Demographic  Characteristics 

According  to  the  1981  census  (Statistics  Canada  1985),  Alberta's  population  was  slightly 
more  than  2.2  million,  placing  our  province  fourth  In  the  country,  with  9.2  percent  of  the 
total  Canadian  population.  Since  the  pioneer  days,  Alberta's  population  has  been  a mix  of 
ethnic  groups.  Although  citizens  of  British  descent  still  constitute  the  largest  group  (about 
43  percent  of  the  total),  people  of  German,  Ukrainian,  French,  and  other  single  origin 
comprise  an  additional  44  percent  of  the  population.  Only  3.3  percent  of  Alberta's  popu- 
lation (72,055  individuals)  declared  native  ancestry  in  the  1981  census,  including  status 
Indians,  Metis,  and  Inuit.  More  than  two-thirds  of  these  people  lived  in  northern  Alberta. 

The  age  structure  of  Alberta's  population  deviates  from  the  usual  In  that,  as  elsewhere  in  North 
America,  there  is  a bulge  in  the  present  20-  to  30-year  category  due  to  the  post-war  baby 
boom.  As  this  generation  produces  families  of  its  own,  the  population  can  be  expected  to  con- 
tinue to  grow,  along  with  demand  for  goods  and  services.  There  will  nevertheless  be  a gradual 
aging  of  the  population.  In  1981  the  median  age  was  26.9  years  and  by  1983  this  had  already 
risen  to  27.8  (Statistics  Canada  1985);  it  is  likely  to  reach  31  by  1991  and  33-35  by  the  year 
2000  (Kosinski  1984).  In  addition  to  being  young,  Alberta's  population  Is  well  educated; 
the  1981  census  revealed  that  9.6  percent  of  Albertans  had  university  degrees,  the  highest 
proportion  in  the  country,  while  more  than  40  percent  had  some  post-secondary  education. 

In  the  early  1900s,  most  Alberta  residents  were  not  born  here.  As  our  population  grew,  the 
proportion  of  Alberta-born  residents  Increased  from  20  percent  in  1911  to  62  percent  in 
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1971  (Kosinski  1984).  The  huge  influx  of  immigrants  to  Alberta  in  the  1970s  caused  this 
figure  to  drop,  but  over  the  long  term  this  figure  has  been  indicative  of  an  increasing  stability 
of  population. 

Conclusion 

Alberta's  human  history  and  economic  development  have  been  inextricably  linked  to  our 
natural  resources.  Movement  of  bison  herds  influenced  the  lifestyle  of  the  earliest  residents; 
the  presence  of  fur-bearing  animals  sustained  northern  natives  and  provided  the  impetus  for 
exploration  and  original  settlement  of  Alberta  by  non-natives,  and  fertile  soils  brought 
thousands  of  pioneers  Into  the  province  In  search  of  land  and  livelihood.  In  recent  decades, 
development  of  our  petroleum  sector  has  allowed  our  economy  to  diversify,  and  has  pro- 
vided jobs  for  thousands  of  people  in  energy-related  areas.  Agriculture  continues  to  be  a 
major  contributor  to  Alberta's  economy  as  well,  but  our  resources  of  petroleum  and  forest 
products  and  the  recreational  opportunities  afforded  by  the  breathtaking  beauty  and 
diversity  of  our  natural  environment  have  become  very  important  components  of  our 
economy.  In  the  past,  the  quality  and  location  of  these  resources  largely  dictated  human 
activities;  however,  if  these  activities  are  to  be  sustained  and  continued,  new  strategies  will 
be  needed  to  ensure  that  our  resources  and  life  support  systems  are  not  irreparably  damaged. 

The  human  relationship  with  our  natural  environment  has  not  always  been  a peaceful  one, 
but  we  do  have  the  capacity  to  learn  from  our  mistakes.  Human  resources  are  generally  not 
thought  of  as  a "renewable  resource,"  but  we  are  perhaps  the  most  important  renewable  re- 
source of  all.  Alberta's  history  and  world  history  have  shown  the  impact  humans  can  have 
on  their  surroundings  and  their  resources.  These  impacts  have  been  both  positive  and 
negative,  and  in  some  cases  we  have  been  able  to  mitigate  the  negative  effects.  For  example, 
although  human  activities  caused  the  tremendous  decline  in  the  buffalo  population,  we  have 
managed  to  preserve  some  of  these  animals  In  parks  and  reserves.  Although  improper  agri- 
cultural practices  were  at  least  partly  responsible  for  the  soil  erosion  problems  of  the  Dirty 
Thirties,  we  now  have  methods  for  controlling  and  preventing  such  occurrences.  However, 
this  is  one  area  where  serious  problems  still  exist  on  many  farms  In  Alberta  and  something 
must  be  done  to  ensure  that  our  soils  remain  fertile  and  productive. 


LAND  AND  RESOURCE  USE 

Although  most  of  the  better  land  in  Alberta  gradually  went  into  private  ownership  as  the 
province  was  settled,  the  Government  of  Canada  retained  ownership  of  the  remainder.  Since 
1930,  when  ownership  and  management  responsibilities  were  transferred  to  the  Government 
of  Alberta,  the  proportion  of  public  to  private  land  has  not  changed  much.  Today,  approxi- 
mately 28  percent  of  the  land  In  Alberta  is  privately  owned,  with  the  Province  owning  and 
managing,  on  behalf  of  the  people  of  Alberta,  about  62  percent  and  the  federal  government 
involved  in  the  remaining  10  percent  (mainly  Indian  reserves  and  national  parks). 

In  1948,  Order  in  Council  113-48  delineated  the  Green  Area,  withdrawing  this  land  from 
settlement.  It  was  mainly  forested  and  was  considered  unsuitable  for  agriculture.  Subse- 
quently, the  land  which  was  settled  initially  and  which  was  mainly  in  private  ownership  was 
designated  as  the  White  Area,  while  the  remaining  portion  in  the  Peace  River  region  came  to 
be  known  as  the  Yellow  Area  (see  Figure  4).  Land  in  the  Yellow  Area  was  in  the  process  of 
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changing  from  public  ownership  to  private  ownership.  Although  there  have  been  changes  to 
the  boundaries  of  the  Green  Area,  most  of  the  land  in  this  category  has  remained  in  public 
ownership  to  facilitate  multiple  use  and  management.  Large  areas  of  public  land  also  are 
found  In  the  White  Area,  and  much  of  this  is  under  grazing  lease. 

To  some  extent,  resource  uses  and  development  correspond  to  land  tenure.  For  example. 
Intensive  agricultural  activities  are  concentrated  in  the  White  Area,  although  grazing  is 
permitted  in  portions  of  the  Green  Area.  Forestry,  on  the  other  hand,  is  confined  to  lands  In 
the  Green  Area,  while  trapping  and  resource  extraction  take  place  In  both.  The  major 
boundary  between  the  settled  area  and  the  area  withdrawn  from  settlement  also  corresponds 
roughly  to  the  vegetation  zones  discussed  earlier;  that  is,  the  prairies  and  parkland  are 
generally  included  in  the  White  Area  while  the  Green  Area  Is  primarily  boreal  forest. 

Agriculture 

Agriculture  is  the  second  largest  land  user  in  Alberta  after  forestry,  with  49.9  million  acres 
of  occupied  farmland  identified  In  the  1981  census.  The  amount  of  land  in  agriculture 
Increased  steadily  following  settlement,  with  6.2  million  acres  being  added  to  this  land  base 
between  1941  and  1971  (EGA  1985).  But  1981  figures  suggest  that  this  expansion  may  have 
come  to  a halt  - fewer  than  0.5  million  acres  were  added  to  the  agricultural  land  base 
between  1971  and  1981  (EGA  1985).  It  also  appears  that  the  total  number  of  farms  is 
continuing  to  decline,  as  about  58,000  farms  were  identified  in  the  1981  census,  down  from 
62,700  In  1971  and  73,200  in  1961.  This  diminution  is  reflected  in  the  decline  of  the  rural 
farm  population.  Nevertheless,  agricultural  production  has  been  maintained  or  increased 
despite  the  decline  In  the  number  of  farmers,  suggesting  that  the  industry  has  improved  Its 
efficiency  considerably. 

Although  the  number  of  people  involved  in  the  primary  production  end  of  agriculture  has 
declined,  agriculture  still  has  a major  impact  on  Alberta's  economy  through  secondary  and 
related  Industries.  Total  farm  cash  receipts  in  1983  amounted  to  $3.7  billion  (Alberta 
Agriculture  1985),  with  beef,  oilseeds  (mainly  canola),  and  grains  as  the  mainstays  of 
Alberta  agriculture.  Agriculture  supply  and  service  industries  provide  jobs  for  thousands  of 
people,  as  Alberta  farmers  spend  more  than  $1  billion  annually  on  chemicals,  fuel,  processed 
feed,  equipment,  repairs,  veterinary  and  accounting  services,  and  other  necessary  items 
(Ironside  1984).  Furthermore,  the  food  and  beverage  industry  employs  some  16,000  people, 
which  represents  about  20  percent  of  the  jobs  in  manufacturing,  making  agriculture  a major 
force  in  the  province's  economy. 

Forestry 

Alberta's  forests  cover  about  60  percent  of  the  province,  some  397,000  square  kilometres 
(155,068  square  miles,  or  about  99.2  million  acres),  which,  for  management  purposes,  are 
divided  into  ten  major  forests.  Of  this,  about  164,000  square  kilometres  (41  million  acres) 
are  considered  productive  forest,  supporting  some  1.5  billion  cubic  metres  of  wood.  An 
additional  71,905  square  kilometres  (17.9  million  acres)  have  the  potential  to  produce 
forest  products  (Alberta  Energy  and  Natural  Resources  1984).  Annual  harvest  is  of  course 
only  a fraction  of  the  total  volume  and.  In  1983-84,  the  total  amount  of  wood  harvested 
from  public  lands  reached  a record  7.3  million  cubic  metres  (about  3.1  billion  board  feet), 
92  percent  of  which  was  coniferous  yield  (Alberta  Energy  and  Natural  Resources  1984). 
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The  forest  industry  is  also  an  important  contributor  to  Alberta's  economy.  The  total  value 
of  the  1983-84  wood  harvest  was  In  excess  of  $353  million  (Alberta  Energy  and  Natural 
Resources  1984).  Related  manufacturing  industries  increased  the  value  of  the  timber  re- 
source, and  in  1984  the  estimated  value  of  goods  manufactured  in  Alberta  by  wood  indus- 
tries and  paper  and  allied  products  industries  exceeded  $786  million  (Alberta  Treasury 
1985a).  The  forest  industry  employs  some  10  percent  of  Alberta's  population  directly  and 
Indirectly;  this  employment  can  have  implications  for  other  industries  as  well,  since  many 
farm  workers,  particularly  in  the  frontier  areas,  rely  on  off-farm  income  supplied  by  the 
forest  industry  to  help  maintain  their  farms. 

Our  forests  are  very  important  In  other  ways  that  are  difficult  to  measure  in  economic 
terms.  The  role  of  forests  in  watershed  protection  and  maintenance  and  as  habitat  for  wild 
animals,  including  fur-bearers,  is  crucial.  Forested  areas  are  also  favorite  recreation  spots  for 
hiking,  hunting,  fishing,  bird  watching,  and  picnicking.  This  aspect  of  our  forested  land  is 
often  taken  for  granted  and  frequently  under-valued  or  not  assigned  an  explicit  value  at  all 
in  discussions  about  resource  use  and  management.  However,  these  other  benefits  of  the 
forest  resource  are  important  and  have  widespread  implications;  therefore  they,  as  well  as 
the  actual  value  of  the  wood  fiber,  must  be  considered  when  we  make  decisions  about 
resource  use  and  management. 

Fish  and  Wildlife 

As  it  was  hundreds  of  years  ago,  the  wildlife  resource  Is  important  to  native  people  in 
Alberta.  Subsistence  hunting  is  practised  mainly  in  the  Green  Area  by  treaty  Indians  and 
some  Metis,  with  big  game  species  being  the  most  desired  animals.  The  market  value  of  the 
meat  harvested  by  treaty  Indians  and  other  subsistence  users  is  estimated  at  $8  million 
annually  (Fish  and  Wildlife  Division  1984). 

Our  fish  and  wildlife  resources  are  important  to  many  Albertans  in  a recreational  sense,  and 
the  money  anglers  and  hunters  spend  on  licences,  equipment,  lodging,  food,  and  transpor- 
tation is  not  Insignificant.  Estimates  of  the  money  spent  by  hunters  and  anglers  to  enjoy 
their  sports  are  difficult  to  produce.  However,  It  was  estimated  that  anglers  would  spend 
in  excess  of  $4.3  million  in  pursuit  of  recreational  angling  in  1980,  while  hunters  were 
expected  to  spend  about  $77  million  to  pursue  their  sport  (Glasgow  1982).  In  addition, 
direct  government  revenues  from  fish  and  wildlife,  in  the  form  of  licences  and  resource 
development  stamps,  amounted  to  $6.9  million  in  fiscal  year  1983-84  (Alberta  Energy  and 
Natural  Resources  1984). 

The  amount  of  money  spent  by  Alberta  residents,  out-of-province  residents,  and  foreign 
visitors  on  trips  taken  primarily  to  view,  fish,  or  hunt  the  fish  and  wildlife  resource  in 
Alberta  is  In  excess  of  $800  million  per  year  (Fish  and  Wildlife  Division  1984).  Furthermore, 
the  secondary  benefits  of  these  expenditures  generated  more  than  one  billion  dollars  of 
economic  activity  and  created  more  than  33,000  person-years  of  employment  (Fish  and 
Wildlife  Division  1984;  Alberta  Treasury  1984.  See  also  Adamowicz  and  Phillips  1983.). 
About  70  percent  of  these  jobs  were  in  the  retail  sector  through  purchases  of  equipment 
used  mainly  for  viewing,  fishing,  or  hunting;  20  percent  were  in  transportation,  and  the 
remaining  10  percent  were  in  the  provision  of  accommodation  and  food  services  (Fish 
and  Wildlife  Division  1984). 
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Fur-bearing  animals  are  also  an  important  wildlife  resource,  providing  significant  income  to 
the  approximately  8,000  trappers  in  Alberta.  The  total  value  of  pelts  harvested  has  declined 
though,  from  $15.5  million  in  the  1979-80  season  to  $5.7  million  in  1983-84  (based  on 
records  of  furs  exported  from  Alberta).  The  number  of  pelts  harvested  in  the  1983-84 
season  was  less  than  a third  of  that  taken  in  1979-80,  dropping  from  1,830,551  to  507,376. 
Figures  for  1983-84  indicate  that  there  were  4,987  resident  trappers  (those  on  private  land) 
and  2,973  registered  trappers  (those  on  public  land)  in  Alberta  (Alberta  Energy  and  Natural 
Resources  1984). 

Tourism  and  Recreation 

During  the  1970s  travel  was  the  world's  fastest  growing  industry;  improved  transportation, 
more  flexible  work  schedules,  and  personal  desire  to  visit  other  countries  are  likely  to  make 
this  a growth  industry  for  some  time.  For  Canada  as  a whole,  the  tourism  industry  is  the 
largest  single  employer,  with  approximately  900,000  Canadians  or  about  8.5  percent  of 
the  labor  force  working  in  tourism-related  jobs  (Voyer  and  Murphy  1984). 

In  Alberta,  total  1984  tourism  receipts  amounted  to  some  $2.0  billion,  making  tourism  the 
fourth-ranked  industry  in  bringing  dollars  Into  the  province  (Government  of  Alberta  1985). 
Further,  the  tourism  industry  is  one  of  Alberta's  largest  employers,  directly  and  indirectly 
providing  more  than  100,000  positions,  of  which  about  73,000  are  full-time  (Government 
of  Alberta  1985).  Although  out-of-province  visitors  contributed  an  estimated  $1.1  billion  to 
Alberta's  economy  in  1984,  the  $0.9  billion  spent  by  Alberta  residents  suggests  that  we 
travel  around  our  province  too.  This  total  does  not  Include  the  substantial  amount  of  money 
spent  on  equipment  purchased  for  activities  such  as  hunting,  fishing,  skiing,  or  camping. 

Environmental  features  traditionally  have  been  a key  component  of  Alberta's  tourism 
industry.  In  particular,  our  mountains,  wilderness,  and  uncrowded  countryside  attract  not 
only  foreign  and  out-of-province  visitors,  but  Alberta  residents  as  well.  Indeed,  "Canada's 
natural  attractions,  exemplified  by  our  system  of  national,  provincial,  and  municipal  parks, 
can  compete  with  the  world's  best"  (Tourism  Canada  1984:  45).  Without  these  natural 
assets  and  the  foresight  of  those  who  wished  to  preserve  them,  our  enviable  system  of  parks 
and  the  associated  tourist  spin-offs  simply  would  not  exist. 

The  Energy  Sector 

The  energy  sector  In  all  its  forms  has  been  the  powerhouse  of  the  Alberta  economy  for  the 
past  decade.  The  oil  and  gas  industry,  including  heavy  oil  and  oil  sands,  out-paced  most 
other  sectors  of  our  economy  during  the  hectic  seventies  and  the  very  much  slower  eighties. 
The  value  of  fuel  production  (coal,  natural  gas,  gas  byproducts,  and  oil)  increased  from 
$1,575  billion  in  1971  to  about  $25.1  billion  in  1984  (Alberta  Treasury  1982;  Alberta 
Treasury  1985  b). 

Production  of  petroleum  crude  during  1984  was  75  million  cubic  metres,  the  highest  total 
since  1980,  and  natural  gas  production  reached  the  highest  level  since  1981.  Coal  production 
In  1984  had  increased  about  260  percent  since  1971.  In  1983,  the  latest  year  for  which 
figures  are  available,  the  mining  sector  (97  percent  of  which  was  oil,  gas,  and  coal)  and  the 
utilities  sector  contributed  over  27  percent  of  the  Gross  Domestic  Product  (Alberta  Treasury 
1985b).  This  figure  does  not  include  any  financial,  service,  trade,  construction,  or  other 
business  resulting  from  energy-sector  activities. 
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Roughly  85  percent  of  all  the  crude  oil  produced  in  the  nation  originates  in  the  province  of 
Alberta.  But  only  a fraction  of  the  oil  In  the  fields  of  Alberta  can  be  recovered.  Despite  the 
increasing  use  of  various  technologies  to  improve  the  percentage  of  recoverable  oil,  only  28 
percent  of  the  total  known  amount  can  actually  be  brought  to  the  surface.  This  fact,  com- 
bined with  the  annual  rates  of  production  and  the  slower  rate  of  discovery  of  new  oil,  has 
resulted  in  a reduction  in  the  reserves  of  crude  oil  in  every  year  except  one  since  1969.  Since 
the  late  1970s,  the  ability  to  continue  relatively  constant  total  production  of  crude  oil  has 
been  the  result  of  the  increasing  production  of  synthetic  crude  from  the  vast  deposits  of  oil 
sands  in  northeastern  Alberta.  Projections  are  that  a much  higher  dependence  on  these  and 
other  sources  of  synthetic  crude  will  be  necessary  for  oil  production  to  remain  at  present 
levels.  Potentially  recoverable  reserves  of  crude  oil  from  oil  sands  are  truly  enormous, 
rivaling  the  quantities  known  to  exist  in  the  Middle  East.  However,  the  cost  of  recovering 
and  processing  this  synthetic  oil  Is  much  higher  than  for  conventional  crude  either  here  or  In 
the  Middle  East. 

The  supply  of  natural  gas,  on  the  other  hand,  is  projected  to  remain  above  production  rates 
until  the  early  1990s.  Much  of  the  natural  gas  extracted  in  Alberta  has  a considerable 
component  of  sulphur.  The  sulphur  content  varies  from  zero  to  over  60  percent.  Gas  having 
more  than  a few  percent  sulphur  is  called  "sour"  gas.  In  the  last  several  years,  world  markets 
for  elemental  sulphur  have  Increased  substantially,  making  the  sulphur  recovered  from  sour 
gas  a valuable  addition  to  the  overall  economics  of  gas  production  and  sales. 

Coal  production  continues  to  rise  slightly  each  year,  but  world  demand  for  the  product  has 
been  uncertain.  Alberta  exported  about  21  percent  of  its  coal  production  in  1984,  most  of 
it  to  Japan  and  Korea  (Energy  Resources  Conservation  Board  1985).  The  remaining  79 
percent  was  used  primarily  for  electrical  generation  in  Alberta.  There  is  a geographical 
division  in  coal  production  and  use  — most  of  the  coal  produced  in  the  mountain  and 
foothill  areas  is  exported  and  the  coal  produced  on  the  plains  of  Alberta  Is  used  for  domes- 
tic electricity  generation. 

Only  about  5 percent  of  Alberta's  electric  energy  is  produced  by  hydro  plants.  There  are  1 1 
hydro  plants  on  the  Bow  River  system  and  two  on  the  North  Saskatchewan  system.  Although 
plans  for  two  large  hydro  plants  have  been  made,  current  projections  for  Alberta  electricity 
demands  have  resulted  in  the  delay  of  both  these  projects.  The  rivers  involved  are  the 
Peace  River  near  Dunvegan,  and  the  Slave  River  near  Mountain  Rapids. 

The  energy  sector  has  been  and  probably  will  continue  to  be  one  of  the  most  Important 
contributors  to  the  Alberta  economy  for  the  foreseeable  future.  Energy  industry  employ- 
ment was  estimated  at  over  75,000  in  1984.  The  future  role  of  the  energy  sector  In  our 
economy  is  complicated  by  the  fact  that,  as  with  so  many  of  the  significant  features  of  the 
Alberta  economy,  this  sector  is  highly  reliant  on  international  markets  for  its  prices. 

Conclusion 

Alberta's  resource  industries  are  big  business,  which  means  that  conserving  and  protecting 
the  productivity  of  the  resource  base  should  be  big  business  too.  In  many  cases,  we  have  the 
knowledge  required  to  manage  our  resources  on  a sustainable,  renewable  basis;  what  is 
lacking  is  the  incentive  to  forego  more  certain  short-term  benefits  that  might  reduce  the 
long-term  productivity  of  the  resource.  Our  non-renewable  resources  can  also  be  managed  to 
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support  the  long-term  goal  of  sustainability.  We  have  come  a long  way  down  this  path.  Now 
we  need  to  Identify  explicitly  that  a sustainable  economy  is  our  goal. 

The  concept  of  development  and  conservation  going  hand  In  hand  is  not  a new  one  to  many 
Albertans.  Those  engaged  In  planning  and  using  our  resources  know  that  these  two  aspects 
must  be  considered  together  if  any  re  source- based  Industry  is  to  be  viable  In  the  long  term. 

Later  sections  of  this  document  discuss  the  condition  of  our  renewable  resources  and  life 
support  systems,  the  problems  facing  the  people  who  manage  these  resources,  and  how  a 
Conservation  Strategy  for  Alberta  could  provide  a framework  to  ensure  their  long-term 
health  and  viability. 


Chapter  Four 

OBJECTIVES  FOR  AN 
ALBERTA  CONSERVATION  STRATEGY 


The  conservation  of  resources  is  a necessary  but  not  a sufficient  condition  to  ensure  sustain- 
able development  and  the  well-being  of  our  species.  However,  "the  integration  of  conser- 
vation and  development  Is  particularly  important,  because  unless  patterns  of  develop- 
ment that  also  conserve  living  resources  are  widely  adopted,  it  will  become  impossible  to 
meet  the  needs  of  today  without  foreclosing  the  achievement  of  tomorrow's"  (lUCN 
1980:  1.8).  The  World  Conservation  Strategy  Identifies  three  objectives  of  conservation  for 
sustainable  development: 

1 ) to  maintain  essential  ecological  processes  and  life  support  systems; 

2)  to  preserve  genetic  diversity; 

3)  to  achieve  sustainable  use  of  species  and  ecosystems. 

Applicable  to  countries  and  ecosystems  around  the  world,  these  objectives  are  flexible 
enough  to  accommodate  local  conditions  yet  so  basic  that,  if  they  are  met,  sustainable 
development  and  maintenance  of  our  quality  of  life  will  be  virtually  assured. 

Three  more  objectives  are  added  to  a Conservation  Strategy  for  Alberta: 

4)  to  provide  for  the  recreational,  spiritual,  aesthetic,  and  other  non-material  needs 
of  Albertans  by  maintaining  and  developing  diverse  opportunities  for  the  use  of 
natural  resources; 

5)  to  maintain  and  improve  the  quality  of  life  in  the  urban  environment,  where  the 
majority  of  Albertans  now  live  and  work; 

6)  to  use  and  manage  our  non-renewable  resources  In  the  interests  of  developing  a 
long-term  sustainable  economy  for  Albertans. 


OBJECTIVE  ONE 

To  maintain  essential  ecological  processes  and  life  support  systems  (such  as  soil  regener- 
ation and  protection,  recycling  of  nutrients,  and  the  cleansing  of  waters)  on  which  human 
survival  and  development  depend. 

Essential  ecological  processes  are  those  processes  that  are  governed,  supported,  or 
strongly  moderated  by  ecosystems  and  are  essential  for  food  production,  health,  and 
other  aspects  of  human  survival  and  sustainable  development.  ‘Life-support  systems* 
is  shorthand  for  the  main  ecosystems  involved  { I U CN  1 980:  2.1). 
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Soil,  water,  and  air  are  all  critical  components  of  the  essential  ecological  processes  and  of 
our  life  support  systems. 

Soil 

Soil  is  such  an  essential  part  of  our  life  support  system  that  most  of  us  take  for  granted  the 
living  earth  beneath  our  feet.  Although  plants  are  the  primary  producers,  transforming 
energy  from  the  sun  into  a form  consumers  (including  humans)  can  use,  plants  do  not  grow 
well  without  healthy  soil,  and  all  other  organisms  in  the  food  chain  are  then  affected. 

To  the  uninitiated,  soil  appears  to  be  simply  a dark  mass  of  amorphous  material,  the  color 
and  texture  of  which  may  vary.  Closer  Inspection  reveals  that  a mere  teaspoon  of  good- 
quality  soil  contains  millions  of  micro-organisms;  an  acre  of  such  soil  is  home  to  billions  of 
microbes  and  hundreds  of  millions  of  invertebrates  including  mites,  insects,  millipedes,  and 
worms.  Many  of  the  creatures  that  inhabit  the  thin  layer  of  soil  covering  Earth's  land  surface 
are  decomposers,  without  which  we  would  soon  be  buried  in  plant  and  animal  remains. 
These  decomposers,  mainly  fungi  and  bacteria,  are  constantly  breaking  down  biological 
material  and  releasing  the  nutrients  this  material  contains,  so  that  they  are  again  available  to 
living  organisms.  Activity  on  a forest  floor  Is  a good  example  of  this  process;  autumn  leaves 
are  quickly  broken  down  and  their  nutrients  returned  to  the  soil  to  be  used  again  by  grow- 
ing trees  and  other  plants. 

This  process  of  breakdown  and  renewal  goes  on  to  some  degree  in  all  soils,  but  healthy  soil 
contains  an  abundance  of  decomposer  micro-organisms  which  themselves  provide  food  for 
other  soil  animals.  Furthermore,  this  process  feeds  on  Itself,  so  that  as  more  organic  material 
is  available,  the  number  of  micro-organisms  increases.  Not  only  are  more  nutrients  recycled 
In  this  way,  but  soil  structure  is  improved  as  time  goes  on,  and  the  soil  becomes  more 
productive  and  less  prone  to  problems  such  as  erosion.  Healthy  soil,  for  most  agricultural 
purposes,  has  not  only  plenty  of  organic  matter,  but  Is  also  well  drained  and  well  aerated. 

The  soil  ecosystem  is  dynamic,  responding  to  external  changes  related  to  temperature, 
moisture,  and  other  inputs  such  as  chemicals.  However,  soil  forms  slowly  and  it  can  take 
hundreds  of  years  to  build  up  a layer  capable  of  supporting  crop  growth.  Unfortunately  soil 
degradation  often  occurs  in  a fraction  of  this  time;  for  example,  serious  losses  of  fertile 
topsoil  can  result  after  only  a few  days  of  continued  wind  or  water  erosion.  Soil  conser- 
vation is,  then,  a long-term  prospect  and  it  can  take  years  of  careful  management  to  improve 
soil  quality  or  to  repair  earlier  mistakes. 

Both  the  quality  and  quantity  of  our  soils  are  critical  to  maintaining  our  life  support  systems. 
The  link  between  these  two  aspects  is  evident  when  one  considers  the  amount  of  arable  land 
in  Alberta.  Only  17  percent  of  our  land  base  is  classed  as  prime  agricultural  land  (Classes  1, 
2,  and  3)  while  another  15  percent  is  considered  marginal;  this  amounts  to  27.9  million 
acres  and  24.5  million  acres  respectively  (see  Figure  5).  "The  same  features  which  made  an 
area  suitable  for  agriculture  during  settlement  later  appealed  to  those  involved  in  the  planning 
and  development  of  towns.  As  these  towns  and  villages  grew,  it  was  inevitable  that  expansion 
onto  good  land  would  occur"  (ECA  1985:6).  The  result  has  been  increasing  pressure  on  our 
best  land  and  a loss  of  significant  amounts  to  non-agricultural  uses.  Furthermore,  many 
farmers  have  found  themselves  in  a cost-price  squeeze  as  they  attempt  to  produce  more 
from  their  land  to  offset  rising  input  costs.  Soil  conservation  sometimes  suffers  when 
economics  dictates  that  farm  management  decisions  be  made  on  a short-term  basis. 


Class  1 


No  significant 
limitations  for  crops. 


Class  2 and  3 

Moderate  to  moderately 
severe  limitations 
for  crops. 


Other 


Severe  limitations 
to  no  capability  for  crops, 
or  forage;  organic 
soils. 


Unclassified  Land 


FIGURE  5 

Soil  Capability  for  Agriculture 


Source  : Adapted  from  Canada  Land  Inventory  1976 
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Erosion,  loss  of  organic  matter  and  nutrients,  dryland  salinity,  and  soil  acidification  have  all 
contributed  to  the  decline  of  soil  quality  In  Alberta.  It  is  impossible  to  estimate  accurately 
the  number  of  acres  affected  by  any  one  of  these  problems,  let  alone  calculate  the  total 
amount  of  land  affected.  It  is  known,  however,  that  the  costs  to  Prairie  farmers  are  millions 
of  dollars  per  year,  not  only  from  the  extra  inputs  needed  in  the  form  of  fertilizers  and  fuel, 
but  also  from  lost  productivity  of  the  land.  The  practice  of  summerfallowing  has  been 
frequently  linked  with  a decline  in  soil  quality,  contributing  to  erosion,  dryland  salinity,  and 
a decrease  in  organic  matter. 

Agriculture  has  been  a way  of  life  for  many  Albertans  for  a long  time  and  its  contribution  to 
the  provincial  economy  is  a major  one.  Maintaining  the  quality  of  our  agricultural  soils  is 
therefore  important  not  only  to  farmers  but  to  the  thousands  of  other  people  whose  jobs 
rely  on  a viable  agriculture  industry  and  to  the  millions  to  whom  we  export  our  agricul- 
tural products.  On  paper,  agriculture  would  seem  to  be  the  most  obvious  of  all  sustainable 
developments,  but  the  crucial  requirement  is  improving  and  maintaining,  at  a cost  we  can 
afford,  both  the  quality  and  quantity  of  our  agricultural  land  base. 

Water 

One  of  the  axioms  of  ecology,  it  has  been  said,  is  that  "everything  Is  connected  to  everything 
else."  Nowhere  is  this  more  evident  than  in  issues  related  to  water.  Bodies  of  water  are 
nearly  always  the  ultimate  receptors  of  materials  added  to  air  or  land,  although  these 
materials  may  be  in  a different  form  than  when  they  were  initially  used.  Nevertheless, 
the  addition  of  agricultural,  industrial,  and  domestic  chemicals  and  waste  products  to  our 
water  bodies  has  In  many  areas  resulted  in  a decline  in  water  quality.  The  combined  effects 
of  such  a variety  of  additions  are  not  well  understood  and  it  is  difficult  for  scientists  and 
decision-makers  to  ensure  that  safe  standards  are  set  for  the  multitude  of  new  chemicals 
developed  every  year. 

The  interconnectedness  of  resource  uses  is  also  obvious  when  we  consider  the  impacts  of 
other  activities.  Water  quality  problems  can  occur  as  a result  of  inadequate  conservation  in 
other  areas.  For  example,  eroded  topsoil  can  end  up  in  streams  or  rivers,  interfering  with 
fish  spawning  beds,  clogging  irrigation  canals,  and  silting  up  reservoirs.  Previously  applied 
agricultural  chemicals  can  be  carried  along  with  topsoil  particles  and  these  can  also  have 
effects.  Forestry  operations,  if  improperly  planned  and  carried  out,  can  increase  the  amount 
of  runoff  too,  creating  erosion  problems  and  jeopardizing  watershed  stability.  Sustainable 
use  of  our  forests  must  take  into  account  the  essential  role  of  forest  ecosystems  in  replenish- 
ing groundwater,  protecting  watersheds,  and  preventing  soil  erosion. 

Many  projects  that  alter  the  environment,  including  those  that  involve  the  removal,  divers- 
ion, or  storage  of  water,  have  implications  beyond  the  obvious  purpose;  in  other  words,  it  is 
impossible  to  do  merely  one  thing.  Drainage  projects,  flood  control  efforts,  and  the  building 
of  dams  and  reservoirs  all  have  effects  in  addition  to  solving  the  problem  for  which  the 
project  was  designed.  Furthermore,  the  group  or  individual  who  receives  the  benefits  may 
not  be  the  one  who  bears  the  costs,  whether  these  are  monetary  or  intangible.  It  is  impor- 
tant when  making  major  decisions  such  as  these  to  anticipate  what  the  other  effects  might 
be  and  to  then  consider  the  long-term  costs  and  benefits  of  all  aspects  of  the  project. 

As  with  soil,  both  quality  and  quantity  are  important  aspects  of  water  management.  Water  is 
required  for  the  continued  existence  of  humans  and  most  other  species,  and  a clean,  adequate 
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supply  must  be  assured.  There  are  many  demands  for  water  in  Alberta  for  domestic,  indus- 
trial, agricultural,  and  recreational  uses,  and  we  are  reminded  of  the  importance  of  water  to 
our  lives  when  droughts  occur,  as  they  have  in  the  last  two  years  in  southern  Alberta. 
We  have  an  overall  abundance  of  fresh  water,  but  it  is  not  distributed  evenly,  and  there  are  a 
number  of  areas  where  excessive  demand  causes  chronic  water  shortages.  Exploring  ways  to 
adjust  the  demand  and  supply  is  a challenge  for  the  people  of  Alberta.  We  must  ensure  that 
the  decisions  made  are  in  the  best  long-term  interests  of  the  province  and  all  its  residents, 
and  that  actions  taken  now  do  not  foreclose  future  options. 

Air 

Ambient  air  is  a mixture  of  gases,  normally  comprising  78  percent  nitrogen,  21  percent 
oxygen,  and  small  amounts  of  carbon  dioxide,  hydrogen,  and  other  gases.  Other  naturally 
occurring  components  include  suspended  particles  and  water  droplets. 

Air  quality  concerns  in  the  past  have  often  focused  on  urban  air  quality,  particularly  in 
larger  centers  where  traffic  is  congested,  and  on  areas  downwind  of  industrial  activity  and 
atmospheric  emissions.  Vehicles  are  a major  source  of  acid-forming  emissions  as  well  as  lead 
and  hydrocarbons.  Lead  Is  known  to  accumulate  In  the  blood  and  considerable  evidence 
links  lead  with  learning  disabilities  and  health  problems  In  both  children  and  adults.  Al- 
though lead  additives  in  gasoline  are  being  replaced  by  other  anti-knock  compounds,  there  is 
some  concern  about  the  potential  effects  of  these  replacements.  Also,  many  older  model 
cars  are  designed  to  run  on  leaded  fuel,  and  until  these  vehicles  are  phased  out  and  the 
planned  new  standards  are  in  place,  lead  will  continue  to  be  present  in  vehicle  emissions. 
Controlling  emissions  of  nitrogen  oxides  from  mobile  sources  is  proving  to  be  a more 
difficult  task  than  controlling  emissions  from  stationary  sources,  and  research  work  is 
continuing  in  this  area. 

Natural  emissions  such  as  volcanic  dusts  and  smoke  from  forest  fires,  and  other  atmospheric 
additions  such  as  pollen  and  sea  spray,  have  occurred  for  centuries.  However,  Industrial 
development  has  meant  a significant  increase  in  the  rate  at  which  pollutants,  including 
acid-forming  emissions,  are  released  to  the  atmosphere  and  in  heavily  industrialized  areas 
anthropogenic  emissions  are  much  greater  than  natural  ones.  Atmospheric  pollution  is  a 
good  example  of  the  interconnectedness  of  environmental  components.  Although  the  Initial 
emissions  are  Into  the  air,  much  of  the  ultimate  damage  occurs  after  the  emitted  particles 
combine  with  water  vapor  and  return  to  Earth  as  acid  rain,  snow,  or  fog. 

Much  of  the  historical  concern  about  air  pollution  has  focused  on  the  human  health  effects, 
and  the  situation  in  Alberta  is  generally  in  line  with  this  approach.  The  sour  gas  industry  in 
Alberta  is  a major  emitter  of  sulphur  oxides,  one  of  the  two  dominant  acid-forming  emis- 
sions, the  other  being  oxides  of  nitrogen.  Despite  the  good  record  of  sulphur  recovery  here, 
there  have  been  recurring  complaints  of  health  problems  In  humans  and  livestock  in  areas 
where  these  plants  are  concentrated.  Because  of  the  complex  symptoms,  it  has  been  very 
difficult  to  isolate  problems  attributed  to  sulphur  emissions  and  those  attributed  to  other 
factors.  In  1983,  a joint  provincial  government/industry  research  program  was  set  up  on  a 
cost-sharing  basis  to  investigate  the  problem  of  acid  deposition  In  Alberta,  including  the 
effects  on  human  health.  The  Acid  Deposition  Research  Program  recently  announced  two 
major  components  of  their  seven-year  plan.  A Medical  Diagnostic  Review  is  probing  in  depth 
the  human  health  concerns  of  residents  in  southern  Alberta,  and  a biophysical  research 
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program  is  gathering  information  on  the  sources  and  amounts  of  acid-forming  emissions  in 
Alberta  to  make  a preliminary  assessment  of  the  potential  effects. 

A global  atmospheric  problem  to  which  Alberta  contributes,  as  does  any  region  that  burns 
fossil  fuels,  is  the  build-up  of  carbon  dioxide,  colloquially  known  as  the  ''greenhouse  effect." 
Carbon  dioxide  (CO2)  plays  an  influential  role  in  the  Earth's  climate.  Not  only  does  It  allow 
entry  of  most  of  the  incoming  short-wave  solar  energy,  but  It  traps  much  of  the  long-wave 
energy  that  the  Earth's  surface  radiates  out.  The  overall  effect  could  be  that  we  will  have  a 
warmer  global  climate  in  the  future.  Since  1850,  the  concentration  of  atmospheric  CO2  has 
increased  by  nearly  30  percent,  due  primarily  to  the  combustion  of  fossil  fuels  (Myers 
1984).  This  trend  is  expected  to  continue  and  although  not  everyone  agrees  on  what  the 
implications  might  be  for  a particular  area,  it  is  clear  that  rainfall  patterns  will  be  altered, 
affecting  agricultural  production.  Low-lying  regions  could  be  inundated  as  polar  ice  melts 
and  sea  level  rises.  The  political  disruption  resulting  from  such  climatic  changes  could  be 
serious,  as  some  nations  or  regions  that  are  more  or  less  self-sufficient  in  food  or  that  rely 
heavily  on  agriculture  export  earnings  may  find  themselves  facing  new  production  difficul- 
ties over  which  they  have  no  control.  Forestry  and  other  natural  resource  industries  could 
also  be  In  trouble  If  major  climatic  changes  occur.  Some  experts  believe  that  already  it 
may  be  too  late  to  stop  the  CO2  Increases  from  significantly  changing  global  climate  pat- 
terns; if  this  Is  the  case,  then  serious  research  must  be  undertaken  to  determine  as  best  we 
can  what  the  effects  will  be  and  which  areas  will  be  most  affected.  Use  of  alternatives 
to  fossil  fuels  must  be  encouraged,  and  deforestation  reversed  on  a global  basis,  since  forests 
(and  vegetation  in  general)  consume  vast  quantities  of  CO2,  acting  as  carbon  "sinks." 

The  question  of  major  climatic  change  is  a complicated  one  and  experts  do  not  agree  among 
themselves  on  what  the  outcome  will  be.  Increased  amounts  of  particulate  matter  in  the 
atmosphere  might  lead  to  a temperature  reduction  by  blocking  the  path  of  infrared  rays 
from  the  sun  to  the  Earth's  surface,  and  this  change  in  the  opposite  direction  could  have 
equally  disturbing  effects  on  our  planet. 

Conclusion 

Two  underlying  currents  run  through  any  discussion  of  our  ecological  processes  and  life  sup- 
port systems.  One  is  that  all  of  our  ecosystem  parameters  are  connected  and  it  Is  impossible 
to  alter  one  component  without  affecting  something  else;  sometimes  the  other  effects  don't 
appear  until  much  later,  and  often  it  is  hard  to  anticipate  exactly  what  they  will  be.  The 
other  point  has  to  do  with  the  implications  of  our  level  of  energy  use. 

Many  environmental  problems  are  not  confined  simply  to  misuse  or  contamination  of  one 
system:  soil  or  air  or  water.  For  example,  a variety  of  hazardous  waste  products  have  been 
stored  in  underground  sites,  but  leakage  and  other  storage  problems,  such  as  those  now 
turning  up  in  the  Niagara  area  of  Ontario,  can  seriously  damage  water  and  soil.  Similarly, 
acid  deposition,  which  usually  starts  out  as  atmospheric  emissions,  not  only  reduces  air 
quality  but  also  creates  acid  conditions  in  vulnerable  soils  and  water  bodies,  often  with 
serious  long-term  consequences  for  plants  and  animals.  Water  management  issues  also 
fall  into  this  category,  with  the  Aswan  Dam  in  Egypt  being  an  excellent  example  of  the 
unanticipated  repercussions  a major  project  can  have:  Increased  salinity  on  heavily  Irri- 

gated farmland.  Increased  disease  from  water-borne  parasites,  destruction  of  the  Nile  delta 
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fisheries,  and  most  recently  a complete  shutdown  of  the  brick  manufacturing  industry 
because  it  was  competing  with  agriculture  for  the  use  of  soil. 

Furthermore,  some  of  the  most  pressing  threats  to  the  health  of  our  life-support  systems  are 
related  to  energy  use  and  demand.  Acid  deposition  really  boils  down  to  an  energy  Issue,  as 
increases  in  the  rate  of  extracting  and  processing  fossil  fuels  to  meet  greater  demand  have 
led  to  increases  in  the  production  of  acid-forming  emissions.  Other  energy  sources  such  as 
nuclear  and  hydro  create  concerns  of  a different  nature,  but  which  also  have  implications 
for  our  society  and  our  environment.  The  agriculture  industry,  too.  Is  heavily  reliant  on 
depleting  petroleum  reserves  for  the  manufacture  of  agricultural  chemicals  and  for  fuel. 
Alternatives  to  synthetic  fertilizers  and  pest  control  products,  or  at  least  a reduction  in 
their  use  through  integrated  pest  management  and  use  of  animal  and  vegetable  wastes, 
would  provide  many  benefits  at  possibly  lower  costs. 

Environmental  and  human  health  problems  can  arise  in  various  stages  of  energy  production, 
regardless  of  the  energy  source.  Yet  it  has  been  argued  that  a decrease  in  our  energy  con- 
sumption would  affect  our  standard  of  living.  Energy  conservation  programs  have  met  with 
some  success,  but  much  of  the  development  in  our  society  has  relied  on  heavy  consumption 
of  energy.  The  time  is  rapidly  approaching  when  we  will  need  either  to  reassess  societal 
values  concerning  energy  use  or  to  find  technological  fixes  for  this  problem.  A realistic 
solution  will  probably  involve  both  routes. 

Development  will  not  cease  in  order  to  accommodate  unrealistic  demands,  nor  should 
it.  But  a more  comprehensive  approach  to  development  and  conservation  is  emerging.  A 
Conservation  Strategy  would  focus  on  sustainable  resource  development,  but  such  develop- 
ment must  be  economically  sustainable  as  well  as  environmentally  sustainable.  Fortunately, 
there  is  ample  evidence  to  Indicate  that  sound  environmental  decisions  are  also  sound 
economic  decisions  when  all  the  costs  and  benefits  are  considered.  And  this  is  the  key.  Too 
often,  the  so-called  common  property  resources  such  as  air  and  water,  are  assumed  to  belong 
to  everyone  and  therefore  to  no-one.  Consequently  they  are  under-valued  and  assumed  to  be 
available  for  the  benefit  of  any  who  take  advantage  of  them,  with  little  or  no  thought  given 
to  the  costs  that  may  accrue  to  others. 

Admittedly,  many  of  these  are  not  problems  we  in  Alberta  have  had  to  face  with  any 
urgency.  But  this  Is  all  the  more  reason  why  It  is  imperative  that  we  use  our  natural  advan- 
tages, including  this  lead  time,  to  think  carefully  about  the  kind  of  environment  and  society 
which  we  would  like  to  see  in  our  province.  Preparation  of  a Conservation  Strategy  for 
Alberta,  based  on  integrative  decision-making  and  long-term  planning,  would  give  us  the 
opportunity  to  avoid  making  the  same  mistakes  others  have  made. 


OBJECTIVE  TWO 

To  preserve  genetic  diversity  (the  range  of  genetic  material  found  in  the  province's  organ- 
isms), on  which  depend  the  functioning  of  many  of  the  above  processes  and  life  support 
systems,  the  research  necessary  for  the  protection  and  improvement  of  cultivated  plants  and 
domesticated  animals,  the  micro-organisms  so  vital  to  our  survival,  and  the  security  of  the 
many  industries  that  rely  upon  living  resources. 
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The  tremendous  diversity  and  variability  of  living  organisms  on  our  planet  is  a source 
of  considerable  existing  and  potential  wealth,  both  aesthetic  and  financial.  Variability  exists 
not  only  among  different  species  but  also  among  individuals  of  the  same  species,  and  among 
different  populations  of  the  same  species.  Diversity  is  also  affected  by  numbers  since  the 
fewer  Individuals  there  are,  the  less  diversity  there  will  be.  All  these  kinds  of  variability 
better  the  chances  that  a species  will  be  able  to  survive  and  respond  to  changes  in  its  en- 
vironment. Even  so,  different  species  respond  to  environmental  changes  in  different  ways; 
for  all,  however,  the  measure  of  their  success  is  survival.  Consequently,  species  that  are 
unable  to  adapt  to  the  environmental  changes  thrust  upon  them  will  perish,  and  extinctions 
of  species  have  occurred  for  as  long  as  there  has  been  life  on  Earth.  Some  of  these,  such  as 
the  extinction  of  the  dinosaurs,  have  been  very  dramatic  and  the  subject  of  considerable 
scientific  research  and  speculation;  many  other  species  and  groups  of  species  have  dis- 
appeared without  note. 

Herein  lies  one  of  the  major  problems  we  face  when  trying  to  deal  with  the  conservation  of 
plants  and  animals:  on  a global  basis,  we  know  about  only  a small  portion  of  the  total 
number  of  existing  species,  so  we  can't  even  produce  an  accurate  estimate  of  how  many  are 
being  lost.  It  is  Impossible  and  unrealistic  to  save  all  species,  but  prudence  suggests  that  we 
at  least  try  to  assess  what  is  there.  Although  we  know  that  some  of  our  wild  species,  especi- 
ally plants,  have  been  extremely  valuable  in  improving  the  quality  of  human  life,  many  more 
have  not  even  been  identified,  much  less  studied.  We  "use"  wildlife  in  different  ways  and  on 
different  levels,  and  a species  is  not  useless  just  because  it  is  not  now  Important  for  agricul- 
ture or  industry.  We  enjoy  many  wild  plants  and  animals  for  their  beauty  and  for  a host  of 
other,  less  tangible  reasons.  Keeping  the  option  open  for  future  generations  to  enjoy  these 
species  should  also  be  a major  reason  for  preserving  genetic  diversity. 

Why  Preserve  Genetic  Diversity? 

Outwardly  there  appears  to  be  a great  deal  of  diversity  among  species,  and  sometimes 
among  individuals  of  the  same  species.  But  the  genetic  make-up  of  even  apparently  identical 
Individuals  is  astonishingly  singular.  A single  organism  can  have  hundreds  or  thousands  of 
genes,  all  of  which  influence  inherited  characteristics  such  as  height,  hair  color,  and  disease 
resistance.  The  total  number  of  ways  in  which  these  genes  can  interact  is  staggering,  and  it  is 
this  genetic  potential,  often  unexpressed,  that  determines  the  ability  of  a species  to  react  to 
environmental  pressures. 

Genetic  diversity  of  individuals  is  important  as  a source  of  variability  for  a population 
or  species,  but  species  diversity  is  also  important.  A complex  ecosystem  comprising  many 
different  kinds  of  organisms  Is  generally  considered  to  be  more  stable  and  less  prone  to 
permanent  disruption.  The  various  biological  components  are  in  balance  and  will  tend 
to  stay  that  way  unless  the  system  is  upset  by  some  external  factor. 

If  environmental  conditions  remain  fairly  stable,  a given  population  is  likely  to  be  stable 
too.  However,  as  conditions  change,  only  those  organisms  with  a genetic  basis  for  resistance 
or  adaptability  will  survive.  Under  previous  conditions,  the  possession  of  the  now-favorable 
trait  or  traits  was  not  an  advantage,  there  was  no  selection  for  it,  and  it  was  likely  to  have 
occurred  as  a result  of  random  mutation.  After  establishment  of  new  conditions,  though, 
the  better  adapted  individuais  would  survive  to  reproduce,  and  subsequently  the  favorable 
trait  or  traits  would  be  passed  on  to  their  offspring. 
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There  are  compelling  arguments  for  preserving  genetic  diversity  (Ehrlich  and  Ehrlich  1981). 
One  has  to  do  with  the  direct  economic  benefits  we  gain  from  the  exploitation  of  particular 
species;  also,  diversity  brings  indirect  benefits  gained  through  the  maintenance  of  natural  life 
support  systems.  Yet  another  has  to  do  with  the  compassionate  empathy  we  feel  for  our 
fellow  creatures  and  the  capacity  of  nature  to  enrich  our  lives  aesthetically. 

The  practical  uses  and  value  of  wildlife  species  (both  plants  and  animals)  to  people  are 
often  referred  to  as  utilitarian  arguments.  Food  production  is  a major  beneficiary  of  the 
potential  genetic  resources  of  plants  and  animals.  Many  wild  plants  have  given  rise  to  culti- 
vated varieties  that  are  commercially  viable.  For  example,  a single  weed  from  Western 
Europe,  Brassica  oleracea,  provided  the  stock  from  which  seven  vegetable  crops  were  sub- 
sequently bred:  cabbage,  collards,  kale,  broccoli,  cauliflower,  brusse Is  sprouts,  and  kohlrabi 
(Mathias  1978).  Historically,  humans  exerted  an  Influence  on  natural  selection  by  actively 
choosing  and  planting  plants  which  they  deemed  most  desirable;  the  taming  and  breeding 
of  desirable  animals  followed,  with  the  result  that  these  domesticated  plants  and  animals 
were  soon  unable  to  compete  in  the  wild.  Continued  selection  by  plant  and  animal  breeders 
has  improved  productivity,  but  we  still  rely  on  the  same  basic  species  as  did  our  ancestors 
thousands  of  years  ago;  on  a global  basis,  30  crops  now  provide  95  percent  of  human 
nutritional  needs,  and  a mere  eight,  led  by  wheat,  maize,  and  rice,  supply  75  percent  of  our 
diets  (Myers  1984).  This  represents  less  than  0.1  percent  of  the  80,000  known  edible  plant 
species,  and  our  meat  and  milk  are  supplied  by  an  even  more  limited  range  of  species  (see 
Figure  6). 

The  agriculture  industry  has  teetered  for  some  time  on  a very  narrow  genetic  base.  Intensive 
selection  for  high-yielding  varieties  and  crop  uniformity  has  further  narrowed  the  genetic 
base  of  modern  agriculture.  For  example,  only  four  varieties  of  wheat  produce  75  percent  of 
the  crop  grown  on  the  Canadian  prairies,  and  more  than  half  the  Prairie  wheatlands  are 
devoted  to  a single  variety  (lUCN  1980).  Only  four  varieties  of  potato  provide  72  percent  of 
total  U.S.  production,  while  just  two  varieties  meet  U.S.  pea  production  (lUCN  1980).  The 
situation  in  the  livestock  industry  is  similar,  with  a very  small  genetic  base  being  particularly 
evident  In  the  dairy  and  poultry  sectors.  In  the  beef  industry,  however,  there  has  been 
recent  Interest  shown  in  taking  advantage  of  the  genetic  potential  of  the  bison.  Bison  are 
known  to  yield  better  than  beef  cattle,  from  poorer  land,  and  with  fewer  management 
problems,  and  their  meat  is  said  to  be  higher  in  protein  and  lower  in  cholesterol  (Allen 
1980).  Some  breeding  and  domestication  programs  are  already  in  place  to  use  these  advan- 
tages and  it  remains  to  be  seen  how  widespread  the  practice  becomes. 

Agriculture  has  benefitted  in  the  past  from  regular  infusions  of  wild  genetic  material  when  a 
particular  cultivated  variety  has  succumbed  to  pests,  disease,  or  drought.  The  wild  Peruvian 
tomato,  for  example,  was  found  to  be  resistant  to  Fusarium  wilt,  and  without  the  successful 
incorporation  of  this  trait  into  domesticated  tomatoes,  many  of  our  modern  varieties  would 
not  have  remained  viable  (Myers  1984).  Plant  breeders  and  farmers  must  be  ever-vigllant  as 
such  infusions  are  required  on  a continuing  basis;  pests  and  diseases  adapt  with  amazing 
speed  to  new  cultivars,  and  it  is  not  unrealistic  to  expect  that  disease  resistance  will  collapse 
from  five  to  fifteen  years  after  the  resistant  variety  has  been  developed,  depending  on 
climatic  and  growing  conditions  (Dasmann  et  al.  1973). 

The  rapid  reproduction  rate  of  many  Insect  pests  allows  resistance  to  pesticides  to  develop 
in  whole  populations  in  a relatively  short  time.  Those  few  individuals  that  are  inherently 


FIGURE  6 

Global  Crop  and  Livestock  Diversity 


In  1980,  the  24  crops  shown  on  this  bar 
graph  yielded  over  2.5  billion  tonnes, 
with  the  top  four  contributing  a greater 
proportion  of  the  world  total  than  the 
other  20  crops  combined.  With  respect 
to  livestock,  world  pig  production  was 
55.3  million  tonnes. 
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resistant  to  a particular  pesticide  will  survive,  reproduce,  and  build  a new  resistant  popu- 
lation. Many  wild  plants  have  evolved  ways  of  protecting  themselves  from  pests  and  diseases, 
and  extracts  of  such  plants  have  been  used  as  insecticides  since  before  the  time  of  the 
ancient  Romans  (Balandrin  et  al.  1985).  The  desire  for  safer,  effective  pest  control  products 
combined  with  improved  analytical  methods  for  identification  and  extraction  of  these 
plant-produced  chemicals  may  help  reduce  our  reliance  on  synthetic  chemicals.  Many 
weed  and  insect  pests  have  natural  parasites  or  predators  and  the  key  to  successful  biological 
control  is  to  find  these  organisms  and  provide  favorable  conditions  for  them  to  destroy  or 
control  the  pest  without  damaging  other  species.  Our  increasing  world  population  and  the 
vagaries  of  climate  will  ensure  that  pressure  on  our  agricultural  systems  continues.  Wild 
plants,  by  virtue  of  their  existence,  demonstrate  their  success  at  adapting  to  environmental 
changes  and  coping  with  pests,  and  wild  populations  must  be  maintained  and  their  evolution 
allowed  to  continue  if  future  generations  are  to  have  access  to  this  resource. 

Another  utilitarian  argument  has  to  do  with  the  value  of  wild  species  for  medicinal  and 
industrial  purposes.  Nearly  50  percent  of  all  prescription  drugs  are  derived  from  wild  species 
of  plants,  microbes,  or  animals,  with  an  annual  value  of  nearly  $40  billion  (Myers  1984). 
Steroids  and  alkaloids  derived  from  higher  plants  are  commonly  used  in  the  pharmaceutical 
industry;  these  include  digitalis,  belladonna  alkaloids  (such  as  atropine  and  scopalamine), 
cocaine,  opium  alkaloids  (codeine  and  morphine),  and  quinine.  Furthermore,  many  naturally 
occurring  compounds  have  served  as  chemical  models  for  the  design  and  total  synthesis  of 
new  drugs  (Balandrin  et  al.  1985).  Aspirin  is  probably  the  best  known  of  this  group,  being  a 
simple  derivative  of  the  naturally  occurring  salicylic  acid  originally  obtained  from  willows 
{Salix  spp.).  Plants  have  played  an  important  role  in  many  cultures  for  millenia  and  their 
value  to  medicine  and  pharmacy  is  increasing  as  our  analytical  procedures  improve. 

Animals  too  have  played  an  important  role  in  medical  science.  Snake  venom  and  bee  venom 
have  been  used  in  non-addictive  pain  killers  and  for  treatment  of  arthritis  respectively.  A 
Caribbean  sponge  has  provided  several  derivatives  of  value  in  the  treatment  of  diseases 
caused  by  viruses.  Further,  wild  animals  have  been  vital  to  the  study  and  treatment  of  some 
human  diseases;  among  these  animals  are  the  manatee,  which  has  provided  new  insights  Into 
haemophilia  research  because  of  its  slow-clotting  blood,  and  the  armadillo,  the  only  other 
species  known  to  contract  leprosy.  Researchers  have  also  been  Investigating  the  African 
lungfish,  an  animal  capable  of  relaxing  to  the  point  where  Its  vital  functions  slow  drastically; 
it  is  thought  that  this  is  due  to  a substance  secreted  into  the  blood,  a substance  that  could 
be  of  enormous  benefit  in  major  operations  such  as  open-heart  surgery. 

Industrial  uses  for  wildlife  are  at  least  as  numerous  as  the  medicinal  uses.  Many  Industries 
have  used  plants  and  animals  and  their  derivatives  for  some  time,  and  the  products  include 
everyday  Items  such  as  paint,  soaps,  plastic,  building  materials,  food  flavorings  and  other 
additives,  and  many  more.  Furthermore,  the  knowledge  we  have  gained  from  observing  wild 
animals  has  enabled  us  to  imitate  them  and  has  led  the  way  to  useful  technological  Inno- 
vations. The  discovery  that  polar  bear  hairs  are  not  white  but  are  tiny  translucent  tubes, 
the  insides  of  which  reflect  visible  light,  explains  their  very  efficient  heat  absorption;  this 
knowledge  could  be  used  to  Improve  the  design  of  cold-weather  clothing  and  to  increase  the 
efficiency  of  solar  energy  collectors  (Allen  1980). 

Rising  costs  and  dwindling  supplies  of  petroleum  have  caused  scientists  to  turn  to  renewable 
sources  for  replacements  for  petroleum  products.  One  of  the  major  breakthroughs  is  develop- 
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ment  of  the  jojoba  plant  that  grows  wild  in  the  deserts  of  the  southwest  United  States  and 
northern  Mexico.  The  oil  from  jojoba  seeds  has  properties  similar  to  those  of  sperm  whale 
oil,  and  commercial  production  of  this  plant  could  ease  substantially  the  pressure  on  sperm 
whale  populations  as  well  as  provide  a viable  industry  for  many  native  people  in  the  area 
(Allen  1980).  Other  efforts  to  develop  petroleum  substitutes  have  focused  on  the  use  of 
plants  for  fuel.  One  promising  species  is  the  giant  ipilipil  [Leucaena  leucophala),  a plant  that 
is  widely  grown  In  the  Philippines;  it  is  very  fast-growing,  reaching  1 1 feet  In  six  months  and 
almost  49  feet  In  six  years  (Allen  1980).  Another  way  of  “growing"  gasoline  is  to  grow 
plants  that  secrete  latex,  an  emulsion  of  water  and  hydrocarbons.  “The  most  promising  are 
several  species  of  Euphorbia  that  are  rich  in  hydrocarbon  materials.  Small-scale  experiments 
suggest  that  a one-hectare  plot  could  produce  2,800  to  14,000  litres  (740  to  3,700  gallons) 
of  oil  per  year  at  a cost  of  $20  per  barrel"  (Allen  1980:  107).  (One  barrel  contains  approxi- 
mately 160  litres.) 

Natural  ecosystems  also  play  a role  in  maintaining  our  life  support  systems,  as  described  in 
the  previous  section,  and  many  wild  species  play  an  important  but  often  low-profile  role  In 
other  activities;  for  example,  bees  and  other  insects  pollinate  many  of  our  agricultural  crops 
and  other  commercially  useful  plants.  Other  organisms  are  excellent  environmental  monitors, 
revealing  the  effects  of  toxic  substances  and  other  contaminants  long  before  the  effects 
appear  in  humans.  Herring  gull  eggs  in  the  Great  Lakes  have  been  used  for  some  time  to  test 
for  pesticide  residues,  and  marine  molluscs  have  also  been  excellent  pollution  monitors.  Still 
others  are  helping  scientists  reconstruct  the  history  of  life  on  Earth,  a puzzle  that  still  has 
many  missing  pieces. 

The  ethical  and  aesthetic  arguments  for  maintaining  diversity  are  more  difficult  to  quantify 
but  are  also  important.  People  all  over  the  world  go  on  holidays  to  enjoy  nature  and  escape 
from  their  normal,  often  hectic,  way  of  life.  Wilderness  and  wildlife  provide  a change  of  pace 
and  an  opportunity  for  solitude  and  reflection  that  Is  not  easy  to  value  in  monetary  terms. 
However,  the  fact  that  people  are  willing  to  spend  considerable  sums  of  money  to  engage  In 
wildlife-related  activities  suggests  that  these  things  are  very  valuable  to  them.  The  diversity 
of  plants  and  animals  around  us  may  not  be  something  we  even  consciously  notice  until  we 
go  to  a place  where  it  is  missing.  If,  for  example,  all  dogs  were  to  disappear  except  for  French 
poodles,  we  could  say  "the  dog"  had  been  conserved,  but  think  of  the  loss  in  diversity.  The 
wild  kingdoms  of  plants  and  animals  are  even  more  diverse  and  It  would  be  an  uninteresting 
world  Indeed  if  their  diversity  were  to  be  much  diminished.  Many  people  also  believe  that 
humans  have  a moral  responsibility  as  planetary  stewards  to  protect  our  wild  creatures. 
Much  of  this  attention  and  many  of  the  ethical  arguments  have  focused  on  the  more  exotic 
and  charismatic  animals,  particularly  large  mammals,  with  varying  degrees  of  success. 

How  Is  Genetic  Diversity  Lost? 

More  than  90  percent  of  all  species  that  have  ever  lived  have  disappeared,  but  the  rate 
of  disappearance  has  increased  significantly  in  this  century.  It  is  estimated  that  there  now 
exist  between  five  and  ten  million  species,  the  great  majority  of  which  are  invertebrates; 
there  are  about  45,000  species  of  vertebrates,  perhaps  500,000  species  of  higher  plants,  and 
around  100,000  species  of  lower  plants  (Balandrin  et  al.  1985;  Myers  1984).  Botanists  have 
reason  to  think  that  the  total  number  of  plants  threatened  with  extinction  is  about  25,000 
species.  Further,  they  have  estimated  that  between  20  and  40  animal  species  depend  on  each 
plant  species  for  their  survival;  thus  for  every  plant  that  disappears,  many  more  animal 
species  may  be  threatened  (Myers  1984). 
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Despite  the  continuing  role  of  natural  disasters  and  climate  in  influencing  plant  and  animal 
communities,  the  effects  of  human  activities  have  been  much  greater.  Since  human  beings 
arrived  on  the  scene  in  large  numbers,  our  Influence  has  been  felt  in  every  part  of  the 
globe.  Although  the  numbers  of  some  species  have  been  depleted  by  market  hunting  and 
poaching,  the  modification  of  habitat  in  its  various  forms  Is  the  most  serious  of  all  threats  to 
living  resources.  Habitat  modification  occurs  when  land  is  cleared  for  agriculture,  industry, 
or  resource  extraction;  when  major  projects  such  as  dams  or  highways  are  undertaken;  when 
contamination  results  from  effluent  disposal  or  emission  of  toxic  chemicals;  when  too  many 
tourists  are  allowed  access  to  sensitive  areas  such  as  alpine  meadows  or  sand  dunes;  or  when 
new,  non-native  species  are  introduced  and  competition  results  in  displacement  of  the 
indigenous  organisms.  Selective  removal  of  species  to  provide  shelter  or  food  for  other 
organisms  also  results  In  habitat  modification  and  in  extreme  cases  can  lead  to  local  ex- 
tinctions because  the  dependence  on  that  particular  species  is  so  great. 

When  a stable  community  or  ecosystem  is  disrupted  and  the  habitat  modified,  the  way  is 
open  for  opportunistic  new  species  to  move  in.  The  speed  with  which  such  organisms  are 
capable  of  becoming  established  is  evidenced  by  the  number  of  weeds  around  construction 
sites  and  other  disturbed  areas.  The  same  thing  happens  with  animal  species  too;  not  In- 
frequently pesticides  remove  desirable  species  as  well  as  the  target  organism,  with  the  result 
that  space  is  created  in  the  community  for  other  species  to  move  in,  some  of  which  may  be 
even  worse  pests. 

Exploitation  of  wild  animals  for  their  furs,  body  parts,  and  meat  is  a serious  problem 
in  a number  of  countries,  and  efforts  have  been  made  to  curtail  International  trade  In 
these  products.  This  issue,  however,  goes  beyond  the  technicalities  of  conservation  and  into 
economics,  culture,  and  religion.  Efforts  to  save  species  threatened  by  this  form  of  ex- 
ploitation should  acknowledge  these  other  factors  and  explore  alternatives  to  the  use  of 
these  species. 

How  Can  Genetic  Diversity  be  Preserved? 

One  way  to  approach  the  problem  of  over-exploitation  is  through  international  agreements. 
The  Convention  on  International  Trade  in  Endangered  Species  of  Wild  Fauna  and  Flora 
(CITES)  now  has  90  signatories,  including  Canada  {lUCN  Bulletin  1985)  and  has  been  in 
force  since  July  1975. 

The  key  to  the  usefulness  of  CITES  is  its  network  of  national  management  authorities 

and  scientific  authorities  operating  in  direct  communication  with  each  other  and  the 

secretariat.. ..Effectively,  therefore,  CITES  both  regulates  international  trade  in  wiid 

species  and  piaces  an  obligation  on  governments  to  monitor  the  status  of  species 

(Allen  1980;  115). 

The  World  Heritage  Convention  to  ensure  protection  of  unique  natural  and  cultural  areas 
and  the  Convention  on  Migratory  Species  of  Wild  Animals  are  two  other  strong  global 
agreements.  The  Migratory  Species  Convention,  which  obliges  its  members  to  protect 
endangered  species  and  to  make  special  agreements  for  the  conservation  of  those  species 
whose  status  is  "unfavorable,"  Is  very  Important;  nevertheless,  it  has  been  slow  to  be  accep- 
ted, mainly  because  it  covers  fish  and  other  migratory  marine  animals  (Allen  1980).  Only  15 
countries  have  signed  this  Convention,  which  came  into  force  in  November  1983,  and 
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Canada  is  not  annong  them  (Myers  1984).  However,  Canada  does  have  a treaty  in  place  with 
the  United  States  and  Mexico  to  protect  migratory  birds. 

Although  over-exploitation  can  be  a significant  local  or  regional  problem,  habitat  loss 
and  modification  are  more  serious  on  a global  basis,  and  this  includes  North  America. 
Settlement,  expansion  of  agricultural  land,  industrial  development,  and  resource  extraction 
activities  all  can  have  major  impacts  on  the  habitat  of  wild  plants  and  animals.  Alternative 
sites  for  such  activities  should  be  explored  whenever  possible  to  preserve  sensitive  or  essen- 
tial habitat. 

Formally,  there  are  three  major  ways  to  preserve  genetic  diversity  and  prevent  the  extinc- 
tion of  species: 

1)  the  organism  or  organisms  can  be  protected  "on  site"  by  preserving  the  ecosystem 
in  which  they  naturally  occur; 

2)  part  of  the  organism,  such  as  the  seed,  semen,  or  other  cells  from  which  the 
organism  can  be  reproduced,  can  be  stored  "off  site"  in  a gene  bank; 

3)  the  entire  organism  or  organisms  can  be  maintained  "off  site,"  outside  their 
natural  habitat,  in  a zoo,  botanical  garden,  plantation,  aquarium,  or  culture 
collection. 

It  is  necessary  when  addressing  the  loss  of  genetic  diversity  to  remember  that  the  number  of 
individuals  of  a particular  species  is  also  critical.  The  gene  pool  and  thus  the  potential  for 
diversity  are  much  greater  when  there  are  many  individuals  available  to  breed,  and  this  is  an 
important  factor  when  habitat  conservation  is  being  considered.  Furthermore,  many  species 
do  poorly  in  confinement  and  for  these  reasons,  the  second  and  third  options  above  should  not 
be  considered  equally  desirable  alternatives  to  the  maintenance  and  protection  of  natural 
habitat,  although  they  can  play  a vital  role  when  ecosystem  preservation  is  not  possible. 

The  establishment  of  protected  parks  and  ecological  reserves  allows  larger  populations 
to  maintain  themselves  and,  equally  Important,  allows  natural  selection  to  continue  uninter- 
rupted. Furthermore,  on-site  reserves  can  function  as  living  laboratories,  allowing  researchers 
to  observe  characteristics  that  might  otherwise  be  overlooked  or  not  be  expressed  under 
formal  laboratory  conditions. 

Conclusion 

Most  plants  and  animals  threatened  by  habitat  destruction  occur  in  freshwater,  wetland, 
tropical  forest,  and  Mediterranean-type  environments  (Allen  1980).  Although  these  may 
seem  far  removed  from  Alberta  and  appear  to  have  little  relevance  to  us,  wildlife  is  a global 
heritage.  Our  natural  resource  industries  such  as  forestry  and  agriculture  will  continue 
to  benefit  from  research  on  genetic  transfer  and  improvement  of  their  crops  using  traits  of 
wild  species;  the  petroleum  industry  could  find  that  the  development  of  petroleum  substi- 
tutes will  extend  the  lifetime  of  our  oil  and  gas  reserves;  and  all  citizens  of  the  world  will 
continue  to  benefit  from  the  pharmaceutical  and  medical  properties  of  wildlife  species. 
Furthermore,  multi-national  companies  often  are  involved  in  resource  development  in  areas 
where  wildlife  species  are  threatened,  and  the  products  of  these  developments  are  used  in 
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our  country  too.  The  routine  use  of  environmental  impact  assessments  prior  to  the  establish- 
ment of  large  projects  could  help  to  Identify  problem  areas  and  reduce  the  impact  and 
extent  of  habitat  modification. 

Policies  to  protect  our  wildlife  heritage  can  be  very  difficult  to  implement.  Often  in  areas 
where  protection  is  most  needed,  the  resources  to  ensure  protection  are  most  limited. 
Also, 


One  of  the  things  that  makes  it  difficuit  to  formulate  a policy  for  endangered  species 
is  the  inability  to  determine  on  a species-by-species  basis  what  mankind  gives  up  if  a 
species  is  forever  lost.  A t the  same  time,  we  do  know  that  the  larger  the  numbers  of 
species  that  are  lost  in  a particular  area  as  a result  of  natural  forces  or  human  inter- 
vention, the  more  likely  it  is  that  something  of  potential  value  will  be  lost.  This  is 
relevant  since  certain  human  activities,  particularly  tropica!  deforestation,  can  imperil 
large  numbers  of  species  at  one  time  (Harrington  and  Fisher  1983:  121 ). 

Anticipatory  policies  and  assessments  could  prevent  or  mitigate  many  of  the  damaging 
effects  that  result  from  poor  planning.  Consideration  of  the  "big  picture"  and  keeping 
in  mind  the  complexity  and  interconnectedness  of  natural  systems  are  essential  parts  of 
planning  for  development  and  conservation.  Of  the  three  major  options  for  preserving 
genetic  diversity,  maintaining  wildlife  in  its  natural  setting  is  clearly  the  most  desirable  and 
the  most  difficult.  Anticipating  the  Impacts  of  development  to  prevent  critical  habitat  loss 
in  the  first  place  makes  more  sense  and  would  almost  certainly  be  the  cheaper  alternative  In 
the  long  run. 

Molecular  science  has  made  tremendous  advances  in  the  last  decade  and  our  knowledge  of 
genetics  and  the  transfer  of  biological  information  has  grown  exponentially.  It  is  ironic 
indeed  that  even  as  we  are  beginning  to  realize  the  contribution  that  wild  species  could 
make  to  the  Improvement  of  our  quality  of  life,  we  are  busily  destroying  thousands  of 
acres  of  habitat  every  year,  and  losing  unknown  numbers  of  species  forever.  Protecting 
critical  habitat  now  does  not  preclude  Its  development  at  some  future  time;  it  does  mean 
that  we  are  keeping  our  options  open  and  avoiding  a decision  that  could  have  Irreversible 
consequences. 

More  and  more  people  are  discovering  that  quality  of  life  is  more  than  just  what  has  been 
called  our  "standard  of  living;"  the  things  that  enhance  our  quality  of  life  are  often  things 
which  money  simply  cannot  buy,  and  enjoyment  and  appreciation  of  wildlife  falls  into  this 
category.  Once  a beautiful  orchid  or  a lithesome  wild  cat  has  disappeared,  no  amount  of 
money  will  bring  it  back. 

Wild  species  have  been  used  for  as  long  as  human  beings  have  inhabited  this  planet,  and  it  is 
unlikely  to  stop  now.  Although  a number  of  species  are  threatened,  we  must  also  remember 
that  extinctions  have  always  been  a part  of  the  natural  order.  Furthermore,  we  must  also 
acknowledge  that  the  World  Conservation  Strategy  focuses  on  sustainable  use,  not  non-usQ. 
The  challenge  for  the  world  community  will  be  to  determine  quickly  and  as  best  we  can  the 
species  that  are  threatened  and  should  not  be  harvested  for  human  use,  and  those  that  are 
capable  of  sustained  use. 
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OBJECTIVE  THREE 

To  achieve  sustainable  use  of  species  and  ecosystems  (notably  fish  and  wildlife,  forests, 
agricultural  soils,  and  grazing  lands),  which  support  some  of  our  most  important  industries 
(tourism,  forest  products,  farming). 


Introduction 

The  World  Conservation  Strategy  states  that  the  need  to  ensure  that  utilization  of  living 
resources  is  sustainable  varies  with  a society's  dependence  on  the  resource  in  question. 
For  a subsistence  society  or  for  one  that  relies  on  one  or  a few  crops,  sustainable  utilization 
of  Its  resources  is  essential.  The  greater  the  diversity  and  flexibility  of  the  economy,  the  less 
the  need  to  utilize  certain  resources  sustainably  — but  by  the  same  token  the  less  the  excuse 
not  to.  Sustainable  use  is  also  necessary  for  the  rational  planning  and  management  of 
industries  dependent  on  the  resources  concerned.  "A  society  that  insists  that  all  utilization 
of  living  resources  be  sustainable  ensures  that  it  will  benefit  from  those  resources  virtually 
indefinitely"  (lUCN  1980:  4.1).  Unfortunately,  current  human  utilization  of  many  species 
and  ecosystems  Is  not  sustainable. 

Ecosystems  consist  of  plants,  animals,  and  micro-organisms  as  well  as  the  air,  water,  and 
soils  that  support  these  living  organisms. 

Any  assemblage  of  plants  and  animals  able  to  exist  within  an  area  will  in  time  form  a 
biotic  community,  in  this  community  the  different  species  tend  to  interact  with  one 
another  and  to  modify  the  conditions  of  life  within  which  each  exists.  They  therefore 
develop  the  inter-relationships  and  interdependencies  which  constitute  an  ecosystem. 
...An  ecosystem  is  essentially  a biotic  community  in  interaction  with  its  physical 
environment  (Dasmann  et  al.  1973:  28-29). 

Usually  one  group  of  species  dominates  a given  ecosystem,  such  as  trees  in  a forest  grove  or 
grasses  in  a grassland,  for  example. 

The  size  and  complexity  of  ecosystems  vary  a great  deal,  but  a common  feature  is  that  all 
are  dynamic.  In  general,  natural  ecosystems  comprising  many  diverse  species  are  more 
complex,  more  stable,  and  exhibit  a greater  resilience  to  disruption.  Simpler,  less  diverse 
ecosystems,  such  as  agricultural  ecosystems  or  forest  plantations,  do  not  have  the  same 
degree  of  resilience  and  require  continuous  artificial  Inputs  to  maintain  their  simplicity 
and  stability. 

All  ecosystems  together  form  the  biosphere,  a complex  web  of  life  and  its  support 
systems. 

Man  is  a part  of  the  biosphere  and  depends  on  its  continued  functioning  for  his  own 
existence.  He  can  modify  or  even  destroy  any  one  ecosystem.  He  cannot,  however, 
risk  major  modifications  of  the  biosphere  except  at  the  risk  of  his  own  extermination 

(Dasmann  et  al.  1973:  30). 
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Sustainable  use  of  the  biosphere  is  the  key  to  this  continued  functioning.  Indeed,  without 
sustainable  use,  depletion  and  collapse  of  the  resources  upon  which  we  depend  is  inevitable, 
and  this  should  provide  considerable  Incentive  for  all  societies  to  work  to  reach  this  critical 
goal. 

A resource  is  being  used  sustainably  when  it  is  consumed  at  a rate  not  exceeding  that 
at  which  it  can  be  renewed  by  natural  processes,  aided  In  some  cases  by  human  intervention 
in  the  form  of  pest  control.  Irrigation,  crop  rotation,  and  so  on.  In  other  words,  sustainable 
use  is  analogous  to  living  on  our  ecological  ''interest"  and  maintaining  the  "capital."  Unfor- 
tunately, resource  use  in  many  Instances  has  been  drawing  heavily  on  capital;  our  present 
use  of  grassland,  forest,  and  fisheries  resources  provides  good  examples  of  what  has  been 
called  the  biological  equivalent  of  deficit  financing.  With  biological  systems  as  with  econ- 
omic ones,  this  "borrowing  against  the  future"  cannot  continue  for  long. 

Due  to  the  dynamic  quality  of  ecosystems,  their  health  and  productivity  are  variable; 
natural  and  man-made  disasters,  cycles  of  pests  or  predators,  and  a host  of  other  factors  can 
influence  them.  When  levels  of  sustainability  are  being  determined,  it  is  necessary  to  allow 
for  this  seasonal  variation  so  that  over-use  or  excess  harvesting  does  not  occur.  Achieving 
sustainable  use  after  a period  of  mismanagement  or  overexploitation  is  especially  difficult 
since  many  biological  systems  take  a long  time  to  recover  from  the  effects  of  depletion, 
pollution,  or  other  adversities.  In  fact,  overexploitation,  even  for  the  relatively  short  period 
of  a few  years,  can  deplete  a resource  such  as  rangeland  or  fisheries  to  the  extent  that  It  will 
never  recover.  Other  species  move  in  to  fill  the  vacant  place(s)  in  the  ecosystem  resulting 
from  overuse,  and  the  desirable  species  may  never  regain  its  former  position. 

Because  many  ecosystems  are  used  for  more  than  one  purpose,  sustainable  use  considers  and 
maintains  these  multiple  uses  to  the  extent  possible.  A forest  ecosystem,  for  example,  serves 
many  functions  in  addition  to  providing  raw  timber:  forests  play  an  important  role  in 
watershed  protection,  they  control  runoff,  provide  habitat  for  many  wild  species,  and  offer 
a variety  of  recreation  opportunities.  Furthermore,  improper  management  or  abuse  in  any 
category  can  affect  the  ability  of  the  ecosystem  to  sustain  the  other  uses. 

Sustainable  resource  use  is  important  to  Alberta  for  many  reasons.  As  we  have  seen,  our 
province  was  initially  settled  on  the  basis  of  natural  resources,  and  these  continue  to  play  a 
leading  role  in  our  economy.  In  fact,  although  Alberta's  economy  has  diversified  to  some 
extent,  this  diversification  has  been  for  the  most  part  in  resource-related  areas  and  essen- 
tially we  are  still  dependent  on  our  renewable  and  non-renewable  resource  base.  The  petrol- 
eum industry,  forestry,  agriculture,  and  tourism  form  the  cornerstones  of  Alberta's  econ- 
omy, the  latter  three  depending  on  species  and  ecosystems  considered  to  be  potentially 
capable  of  sustained  use.  Also  included  In  this  category  are  recreation  and  other  wildlife- 
related  activities. 

Society's  attitudes  towards  the  resources  that  are  capable  of  sustained  use  vary,  and  this  is 
reflected  in  the  different  patterns  of  ownership  and  management  which  have  evolved  for 
each  resource.  In  Alberta,  most  farmland  is  privately  owned  and  managed,  although  a 
significant  portion  of  public  land  is  made  available  for  grazing  through  the  issuance  of  leases 
and  permits.  Forests,  on  the  other  hand,  are  found  mainly  in  the  Green  Area,  which  is 
public  land,  and  forest  companies  can  obtain  various  dispositions  for  timber  rights  on  these 
lands.  Wildlife  resources  are  considered  to  belong  to  the  Crown  and  are  managed  as  such. 
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However,  in  many  cases,  important  habitat  is  found  on  privately  owned  land,  creating  a 
dilemma  for  farmers  who  may  feel  that  they  need  this  land  for  their  farming  operations. 
There  are  concerns  about  the  long-term  sustainability  of  all  of  these  resources,  and  the 
questions  of  resource  ownership  and  management  should  be  addressed  when  solutions  are 
being  sought. 

Agricultural  Ecosystems 

Agricultural  ecosystems  around  the  world  are  manipulated  by  human  beings.  Whether 
used  for  growing  crops  or  for  grazing,  agricultural  land  represents  a modification  of  the  land 
base  for  the  purpose  of  food  production.  These  systems  have  been  simplified  so  that  one  or 
a few  desirable  species  are  encouraged  to  the  exclusion  of  others  and,  as  a result,  continued 
inputs  are  required  to  maintain  their  stability.  Cultivated  cropland  represents  an  artificial 
ecosystem  in  the  sense  that  these  plant  associations  would  never  occur  naturally  nor  would 
they  survive  without  continual  human  vigilance. 

Alberta  has  significant  amounts  of  agricultural  land  dedicated  to  both  cultivation  and 
grazing.  Cultivated  land  is  used  largely  to  produce  grain,  oilseed,  and  forage  crops.  Increased 
specialization  and  mechanization  since  World  War  II  have  meant  that  farms  have  become 
larger  In  size  but  each  farm  now  tends  to  produce  a smaller  variety  of  crops.  Monocultures 
are  the  norm  and  this  means  that  farmers  must  constantly  ensure  that  their  crops  are  pro- 
tected from  pests  and  disease  and  that  adequate  nutrients  are  added  to  their  fields.  As  soil 
nutrients  are  removed  through  harvesting,  farmers  have  come  to  rely  more  and  more  on 
synthetic  fertilizers  to  sustain  their  crops  and  this  has  added  significantly  to  the  costs  of 
production. 

Agriculture  as  we  know  it  today  relies  heavily  on  inputs  of  energy  in  various  forms  to 
be  sustainable.  As  supplies  of  fossil  fuels  are  depleted,  prices  will  increase,  a trend  that  has 
already  caused  difficulties  and  higher  input  costs  for  farmers.  If  agriculture  is  to  survive, 
changes  In  attitudes  and  approaches  will  be  necessary.  Admittedly,  this  period  of  major 
change  still  may  be  some  time  away,  but  it  is  nevertheless  inevitable.  Alberta  is  in  an  advan- 
tageous position  in  that  some  of  our  petroleum  resource  revenues  could  conceivably  be 
directed  towards  the  search  for  alternatives  the  agriculture  industry  of  the  future  could  use 
to  remain  viable.  In  this  way  our  non-renewable  resources  are  integral  to  the  conservation 
strategy  concept  and  the  prospect  of  sustainable  development. 

Grazing  lands  too  have  been  heavily  used  for  the  production  of  cattle  and  other  livestock. 
Globally,  grassland  ecosystems  have  developed  in  areas  that  tend  to  be  somewhat  arid,  and 
overuse  of  what  are  often  common  pastures  has  led  In  some  cases  to  serious  desertification 
and  removal  of  desirable  forage  species.  Overgrazing  is  aggravated  by  shortages  of  rainfall, 
which  occur  on  a regular  basis  in  grassland  ecosystems.  Native  prairie  grasses  are  well- 
adapted  to  the  variations  in  moisture  typical  of  these  areas,  but  In  Alberta,  as  elsewhere, 
many  of  the  native  grasslands  have  been  plowed  under  and  replaced  by  cultivated  crops  or 
by  tame  pastures  that  require  better  management  and  more  Inputs  to  remain  productive. 

Much  of  Alberta's  agricultural  land  base  is  better  suited  for  grazing  than  for  cultivation  and, 
in  terms  of  soil  conservation,  it  would  be  wise  to  leave  a grass  cover  on  significant  portions 
of  land  that  are  prone  to  soil  erosion.  However, 
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Rangeland  management  must  be  based  on  the  expectation  of  drought.  Some  of  the 
most  serious  land  use  failures  have  resulted  from  the  expectation  that  the  above- 
average  precipitation  of  a wet  cycle  would  continue  indefinitely.  This  has  occasionally 
led  to  ploughing  and  cultivation  of  lands  that  could  not  permanently  support  farming 
and,  more  generally,  to  serious  overstocking  in  the  course  of  attempts  by  livestock 
owners  to  ride  out  what  they  hope  will  be  a brief  drought  period.  The  end  product 
has  been  the  “dust  bow!,’’  depleted  lands,  and  spreading  deserts  (Dasmann  et  al. 
1973:  79). 

Acceptance  of  the  limitations  imposed  by  climate  and  the  subsequent  adoption  of  appropri- 
ate dryland  range  management  practices  would  do  much  to  ensure  the  sustainability  of  our 
grassland  ecosystems. 

Our  agriculture  industry  of  today  Is  primarily  oriented  towards  food  production.  However, 
as  depleting  petroleum  reserves  create  higher  priced  energy,  there  will  be  more  incentive  to 
find  alternative  sources.  One  alternative  is  to  grow  crops  for  energy  production,  as  is  already 
occurring  in  some  parts  of  the  world.  This  practice  has  many  social  and  ethical  implications, 
as  well  as  implications  for  the  agricultural  land  base,  and  could  lead  to  increasing  pressure  on 
food-producing  areas  if  farmland  is  usurped  for  energy  production. 

Forest  Ecosystems 

Much  has  been  written  about  the  crisis  in  forest  management,  and  there  is  a great  deal 
of  concern  that  our  forests  are  being  depleted  considerably  faster  than  they  are  regenerating. 
This  is  true  on  both  a global  and  national  level,  and  has  serious  environmental,  economic, 
and  social  implications. Tropical  rainforests  in  particular  are  suffering  from  over-exploitation 
as  a result  of  population  resettlement,  shifting  agriculture,  timber  harvesting,  and  ranching. 
In  many  countries,  wood  is  the  chief  source  of  fuel,  and  population  increases  have  put  more 
and  more  pressure  on  local  supplies.  Depletion  of  the  forests  in  this  way  has  created  a host 
of  other  problems  including  soil  erosion,  flooding,  and  reduced  quality  and  quantity  of 
drinking  water. 

The  forests  of  Canada  and  Alberta  are  a major  component  of  our  economic  structure. 
The  forest  industry  employs  a large  number  of  people  directly  and  indirectly  in  the  pro- 
cessing and  manufacturing  industries,  and  our  forest  products  have  traditionally  been  a 
source  of  considerable  export  earnings.  Indeed,  from  a strictly  utilitarian  viewpoint,  it  is 
hard  to  imagine  what  our  lives  would  be  like  without  wood  products;  common  items  from 
facial  tissue  and  newspaper  to  furniture  and  construction  materials  are  products  of  our 
forests,  and  these  items  never  seem  to  be  in  short  supply.  Yet,  we  as  a nation  are  now 
harvesting  a heritage  of  timber  that  has  taken  many  years  to  mature,  and  even  If  these  trees 
were  being  replaced  one  for  one,  it  would  take  many  more  decades  for  them  to  reach  a 
marketable  size.  To  achieve  sustainable  use  of  our  forests  might  require  a reduction  in  the 
harvest  at  least  until  reforestation  programs  and  policies  In  other  parts  of  the  country  have 
caught  up. 

The  Alberta  Forest  Service  manages  our  forests  on  a sustainable-yield  basis,  but  programsto 
encourage  recycling  would  help  to  reduce  the  demand  for  virgin  forest  products.  Canada's 
record  on  recycling  of  paper  is  quite  mediocre.  Only  about  20  percent  of  our  paper  con- 
sumption comes  from  recycled  waste  paper,  a figure  that  pales  when  compared  with  the 


54 


recovery  rates  of  countries  such  as  the  Netherlands  (44  percent)  and  Japan  (47  percent); 
even  Sweden,  with  its  extensive  forests,  has  a recovery  rate  of  33  percent  and  U.S.  recovery 
is  at  27  percent  (Chandler  1984:  99). 

The  multiple  use  and  nonmarket  value  of  forests  are  also  factors  to  consider  when  discuss- 
ing sustainability.  Alberta's  forests  provide  a variety  of  recreational  opportunities  and  wild- 
life habitat  and  are  critical  in  maintaining  many  of  our  essential  ecological  processes. 

Sustaining  the  forest  resource  base  involves  defining  the  socially  optima!  magnitudes 
and  mix  of  wooded  lands  — oid-growth  natural  forest,  natural  or  artificially  re- 
generated forest,  plantations,  and  wood  lots  — that  will  both  allow  demand  for  wood 
products  to  be  met  without  depleting  the  forest  capita!  and  preserve  the  essential 
nonmarket  values  of  the  forest  ecosystem  (Postel  1984:  90). 

It  will  be  a challenge  to  manage  our  future  forest  resources  so  that  timber  production 
as  well  as  the  other  uses  are  maintained,  as  demands  for  all  the  products  of  the  forest 
expand. 

Wildlife 

The  wildlife  resource  has  a number  of  components,  all  of  which  have  their  own  roles  and 
importance  to  Albertans.  Fur-bearers  provide  an  income  for  the  several  thousand  trappers 
in  Alberta,  and  hundreds  of  thousands  more  people  use  the  wildlife  resource  through 
hunting  and  fishing  or  by  simply  observing.  For  some  Albertans,  subsistence  hunting  and 
fishing  are  essential. 

Management  of  this  resource  by  the  Crown  is  made  difficult  by  the  increasing  demand 
and  by  the  situation  of  land  tenure  described  earlier.  Some  of  these  problems  have  become 
more  apparent  in  recent  years;  for  example,  in  severe  winters,  deer  sometimes  feed  on 
farmers'  hay  supplies,  and  decisions  must  be  made  about  the  best  way  to  manage  this 
conflict.  Ensuring  sustainable  use  of  the  wildlife  resource  is  further  complicated  by  losses  of 
habitat  as  wetlands,  woodlots,  and  shelterbelts  are  removed  to  allow  cultivation.  Serious 
declines  in  migratory  waterfowl  populations  have  resulted  from  a combination  of  drought, 
hunting,  and  loss  of  habitat;  the  latter  two  factors  can  be  controlled,  and  recent  announce- 
ments that  the  number  of  birds  taken  will  be  reduced  and  that  incentives  will  be  provided 
to  encourage  farmers  to  retain  wetlands  should  help  to  restore  the  populations. 

Wildlife  resources,  perhaps  more  than  agriculture  and  forestry,  are  subject  to  seasonal 
and  annual  variations.  Therefore,  policies  aimed  at  developing  sustainable  use  must  be 
flexible  enough  to  account  for  this  variability  and  look  at  long-term  implications.  As  with 
the  other  resources,  the  broader  effects  must  be  anticipated,  since  a decision  to  do  one  thing 
can  have  major  impacts  on  other  components  of  the  ecosystem.  Human  intervention  to 
control  pest  species,  the  decision  to  supplement  feed  for  wild  animals  in  severe  winters,  the 
commercial  raising  of  game  animals,  and  the  removal  of  habitat  are  examples  of  actions  that 
can  have  consequences  far  beyond  what  was  intended.  Alberta  has  taken  major  steps  to 
identify  its  objectives  in  wildlife  management  through  the  development  of  the  Alberta 
Wildlife  Plan.  The  next  challenge  will  be  to  translate  targeted  numbers  into  effective  manage- 
ment procedures  that  maintain  wildlife  populations  at  levels  close  to  the  projected  goals. 


55 


Tourism  and  Recreation 

Although  tourism  and  recreation  are  not  consumptive  uses  of  species  and  ecosystems  in  the 
sense  that  a resource  is  being  harvested,  healthy  ecosystems  provide  the  basis  for  a large  part 
of  Alberta's  tourist  industry,  and  many  of  the  recreational  activities  in  which  Albertans 
themselves  engage  rely  on  the  use  of  our  outdoors.  Alberta's  diverse  biogeographical  features 
provide  a beautiful  and  environmentally  stimulating  background  for  outdoor  recreation. 
Tourists  from  all  over  the  world  visit  our  national  parks  and  heritage  sites,  which  were 
initially  set  aside  as  being  worthy  of  preservation  and  protection.  Ensuring  their  sustainability 
and  protection  for  future  generations  to  enjoy  might  mean  that  in  some  cases  the  number  of 
visitors  should  be  limited  or  that  access  to  areas  of  heavy  use  may  have  to  be  controlled. 
Facilitating  access  to  other  areas  could  also  ease  pressure  In  popular  locations.  Excessive  use 
of  this  resource  can  lead  to  Its  depletion  and  diminution  just  as  It  does  for  any  other  re- 
source, and  the  effects  of  too  many  people  can  be  manifest  in  many,  often  unforeseen  ways. 
Sewage  and  water  treatment  requirements,  the  need  for  more  and  bigger  highways,  and 
expansion  of  other  tourist  facilities  all  put  pressure  on  natural  resources,  and  demand  very 
careful  planning  to  maintain  a balance  and  prevent  resource  deterioration. 

The  great  value,  both  economic  and  intrinsic,  of  our  natural  resources  is  not  being  "wasted" 
by  non-intensive  use;  on  the  contrary,  this  allows  the  value  to  accumulate  like  interest  in  a 
bank  account,  while  overuse  often  diminishes  the  capital  itself.  In  the  end,  it  is  the  clean 
lakes  and  rivers,  the  forests,  and  the  uncluttered  views  that  many  people  come  to  experience, 
and  encouraging  heavy  use  by  over-development  can  spoil  the  very  things  people  want  to 
experience.  Those  concerned  about  conservation  and  those  interested  in  development  are 
really  talking  about  maintaining  and  protecting  the  same  resource. 

Conclusion 

Progress  toward  this  objective,  out  of  the  three  discussed  in  the  World  Conservation  Strategy, 
is  probably  the  most  difficult  to  assess.  It  is  possible  to  "see"  soil  erosion  or  air  or  water 
pollution  and  thus  possible  to  see  when  Improvements  have  been  made;  similarly,  when 
genetic  resources  are  preserved,  as  with  a park  or  nature  reserve,  or  when  an  endangered 
species  Is  re-established,  there  is  an  Immediate,  obvious  result.  However,  determining  when 
sustainable  use  of  living  resources  has  been  achieved  is  more  difficult.  Sustainability  may 
need  to  be  redefined  over  a period  of  time  as  environmental  conditions,  market  conditions, 
and  conditions  of  resource  use  change;  as  well,  actually  seeing  results  can  take  years  or 
decades.  For  example,  forests  grow  slowly  and  soil  formation  Is  also  very  slow.  For  this 
reason,  if  we  are  to  have  any  hope  at  all  of  reaching  the  goal  of  sustainable  development, 
action  must  be  taken  immediately.  Although  it  may  take  time  to  achieve  the  goal,  we 
must  take  the  first  steps  now  to  prevent  further  deterioration  of  our  resource  base. 

It  cannot  be  overemphasized  that  a broad  knowledge  and  understanding  are  requisite 
for  the  development  of  anticipatory  and  pro-active  policies  for  sustainable  development.  In 
many  cases,  particularly  In  the  so-called  "developed"  world,  the  knowledge  and  information 
base  to  achieve  sustainable  resource  use  are  available.  The  problem  then  becomes  finding  the 
will  to  implement  the  solutions,  to  look  beyond  the  immediate  future  to  the  long  term.  A 
change  In  priorities  is  essential  to  achieving  sustainable  development,  but  historically  people 
have  tended  not  to  react  or  change  their  minds  about  things  until  a crisis  is  perceived  to  be 
at  hand.  Unfortunately,  critical  points  in  environmental  and  resource  management  often  do 
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not  appear  obvious  to  the  majority  until  it  is  too  late  to  do  anything  to  prevent  the  disaster. 
Ancient  and  now  extinct  civilizations  lived  in  an  era  when  environmental  tensions  mounted 
slowly  and  they  probably  did  not  understand  the  forces  undermining  their  economies. 

li^e  do  know  what  threatens  us.  But  still  lacking  is  the  broad  public  awareness  needed 
to  launch  an  effective  response.  Without  that  understanding,  the  needed  shifts  in 
priorities,  programs,  and  funds  are  not  likely  to  materialize  (Brown  1981:  166). 

Much  concern  in  recent  decades  has  focused  on  our  ability  to  destroy  our  planet  through 
unthinkable  nuclear  war.  But  In  this  same  time  period,  we  have  also  acquired  immense 
power  to  protect  and  sustain  life.  No  other  species  has  the  ability  and  power  to  affect  the 
biosphere  as  human  beings  can,  nor  to  anticipate  what  the  consequences  will  be,  and  no 
other  species  will  make  the  decisions  about  how  this  power  will  be  used.  For  us  to  deny  our 
effects,  our  power,  and,  perhaps  most  important,  our  potential,  is  futile  and  counter- 
productive. It  would  be  folly  indeed  for  us  not  to  make  the  best  use  of  these  advantages  for 
the  benefit  of  ail  species  with  whom  we  share  this  planet. 


OBJECTIVE  FOUR 

To  provide  for  the  recreational,  spiritual,  aesthetic,  and  other  non-material  needs  of 
Albertans  by  maintaining  and  developing  diverse  opportunities  for  the  use  of  natural 
resources. 


Although  the  World  Conservation  Strategy  is  concerned  primarily  with  the  material  well- 
being of  people  and  the  attainment  of  sustainable  development,  other,  non-material  aspects 
of  resource  use  are  also  important  to  our  quality  of  life.  These  non-material  components 
include  many  that  we  may  not  recognize  or  acknowledge  as  contributing  to  an  improved 
quality  of  life  and,  indeed,  people  in  different  parts  of  the  world  and  from  different  cultures 
would  probably  not  agree  on  what  the  most  Important  non-material  aspects  are  because  this 
is  largely  a value  judgment.  Although  it  is  sometimes  difficult  to  discuss  what  may  seem  to 
be  frivolous  "needs”  when  millions  are  facing  starvation  or  worse,  these  are  nevertheless 
important  to  our  societal  well-being,  and  the  opportunity  to  fulfil  these  needs  here  is  one  of 
the  things  that  makes  our  province  such  a desirable  place  to  live.  For  the  purposes  of  an 
Alberta  Conservation  Strategy,  the  non-material  benefits  of  resource  use  can  be  grouped 
into  five,  not  necessarily  exclusive,  categories: 

— outdoor  recreation  and  leisure 

— cultural  heritage 

— educational  requirements 

— psychological  needs 

— spiritual  matters  broadly  related  to  ethics,  morality,  and  religion. 

Outdoor  Recreation  and  Leisure 

Alberta's  varied  topography  and  environmental  features  provide  some  first-class  oppor- 
tunities for  outdoor  recreation  and  many  factors  have  enabled  more  and  more  Albertans  to 
take  advantage  of  these  opportunities.  More  flexible  life  and  work  styles.  Increased  mobility. 
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and  an  increased  awareness  of  the  benefits  of  physical  activity  have  contributed  to  a surge 
in  participation  in  outdoor  activities,  and  this  interest  is  not  expected  to  decline  in  the  near 
future.  Increased  demand  Is  reflected  In  the  difficulty  of  finding  a camping  spot  on  a sum- 
mer weekend,  long  lineups  at  ski  hills  in  the  winter,  and  the  heavy  traffic  near  parks  and 
other  recreational  areas  on  weekends  year  round. 

Many  more  people  engage  in  activities  that  can  be  done  locally  such  as  walking  for  pleasure, 
picnicking,  cycling,  and  swimming,  and  the  heavy  use  of  parks  in  urban  areas  attests  to  the 
popularity  of  these  pursuits.  Recent  surveys  by  Alberta  Recreation  and  Parks  indicate  that 
hundreds  of  thousands  of  Albertans  spend  a great  deal  of  their  leisure  time  out  of  doors,  and 
although  their  activities  might  not  be  strenuous  ones,  the  quality  of  their  outdoor  environ- 
ment is  important.  Even  a small  backyard  garden  plot  or  a tiny  neighborhood  park  at  the 
end  of  a quiet  street  contribute  to  an  improved  quality  of  life  for  people  In  urban  areas. 
Preserving  pleasant  places  in  urban  surroundings  is  necessary  for  those  who  may  not  have 
easy  access  to  rural  land  or  park  settings.  Maintaining  open  spaces  and  natural  areas  in  and 
near  cities  will  become  more  important  in  the  future  as  population  densities  in  urban 
areas  increase  and  fuel  prices  rise. 

Although  Alberta  has  large  unsettled  areas,  these  are  not  necessarily  high-quality  wilderness 
or  recreational  areas.  High-quality  water  bodies  are  particularly  scarce,  especially  near 
population  centers  where  demand  is  heavy.  Also,  many  of  the  best  shorelines  are  privately 
owned  and  access  to  them  is  limited.  Alberta  also  has  vast  tracts  of  public  land  to  which  the 
public  has  traditionally  had  right  of  access.  The  continued  use  of  these  lands,  which  are 
quite  desirable  for  many  types  of  outdoor  recreation,  would  ease  pressure  on  other  areas 
that  often  receive  heavy  use  as  tourist  destinations. 

The  preservation  of  wilderness  is  desirable  for  many  reasons;  among  other  things,  these  lands 
are  valued  for  the  habitat  they  provide  for  plants  and  animals,  for  their  recreational  oppor- 
tunities, and  for  the  fact  that  maintaining  wilderness  amounts  to  keeping  our  options  open. 
Even  people  who  may  not  wish  to  experience  wilderness  themselves  want  to  preserve  this 
option  for  future  generations;  the  destruction  of  wilderness  areas  precludes  their  use  for 
many  other  activities,  but  preservation  does  not  preclude  their  development  at  some  point 
in  the  future.  To  many  people,  simply  knowing  that  the  opportunity  is  there  should  they 
wish  to  take  advantage  of  it  is  worth  a lot. 

Cultural  Heritage 

It  can  truly  be  said  of  our  national  culture  that  "the  whole  is  greater  than  the  sum  of 
the  parts."  Canada  has  become  home  to  immigrants  from  many  parts  of  the  world,  and  the 
richness  of  our  national  cultural  mosaic  Is  apparent  in  Alberta  too.  Maintaining  links  with 
one's  heritage  can  provide  an  identity  for  newcomers,  satisfy  the  curiosity  of  young  people 
about  their  roots,  and  can  have  many  other  practical  advantages  in  a world  that  is  quickly 
becoming  a "global  village." 

However,  Alberta  is  barely  80  years  old  and  traditions  have  not  had  time  to  blend  and 
re-emerge  In  new  forms.  Therefore,  our  natural  resources  and  the  environment  in  which  we 
as  Albertans  and  Canadians  have  chosen  to  live  play  an  important  role  in  shaping  the  atti- 
tudes we  have  about  ourselves  and  in  helping  us  to  focus  on  a common  identity.  Although 
there  may  be  ethnic  and  cultural  differences,  we  all  have  a more  recent  heritage  which  Is 
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shared  and  which  provides  a unifying  force  for  citizens  of  our  country  and  our  province, 
Albertans  have  good  reason  to  be  proud  of  their  province  and  this  pride  is  very  much  related 
to  the  natural  and  human  resources  found  here. 

The  earliest  people  in  Alberta  established  close  links  with  the  land  and  had  a great  deal  of 
respect  for  the  natural  forces  that  affected  their  lives  and,  indeed,  their  survival.  However, 
the  concepts  of  "a  land  ethic"  and  "stewardship"  and  comprehension  of  the  land's  carrying 
capacity  are  not  new;  these  were  understood  and  practised  by  natives  long  before  other 
people  arrived.  Today,  many  Albertans  are  one  or  two  generations  removed  from  the  land 
and  their  own  rural  roots,  but  our  affinity  for  land  and  landscapes  is  still  evident  In  other 
aspects  of  our  culture:  paintings,  fiber  arts,  literature,  and  films  often  reflect  this  love  of 
natural  surroundings.  Alpine  lakes,  expansive  prairie,  northern  lights,  and  big  blue  skies  all 
provoke  images  of  Alberta  and  these  are  as  much  a part  of  our  heritage  as  oil  rigs,  grain 
elevators,  and  the  bison. 

These  links  are  important  in  helping  us  as  human  beings  to  reaffirm  our  oneness  with 
other  humans,  including  those  who  have  gone  before  us.  A Conservation  Strategy  should 
recognize  the  contribution  that  preservation  of  this  heritage  makes  to  our  quality  of  life  and 
ensure  that  the  opportunity  for  future  generations  to  savor  the  richness  of  their  past  is 
maintained. 

Educational  Requirements 

Children  have  a natural  curiosity  about  the  world  around  them,  and  adults  too  are  often 
vicarious  travellers  and  adventurers.  The  enormous  popularity  of  wildlife  and  nature  pro- 
grams on  television,  the  continuing  demand  for  interpretive  programs  in  parks  and  natural 
areas,  and  the  number  of  nature- related  clubs  and  societies  in  Alberta  are  all  evidence  of  the 
interest  in  our  environment  and  natural  resources.  As  urban  populations  grow  and  our 
rural  links  become  more  distant,  it  Is  likely  that  demand  for  such  information  will  Increase. 

Outdoor  education  programs  are  already  well-established  in  schools  at  several  levels.  These 
play  an  Important  part  in  shaping  the  attitudes  of  our  young  people  towards  the  environ- 
ment and  in  preparing  them  for  careers  in  the  natural  sciences.  Museums  and  science  centers 
have  also  been  established  in  many  parts  of  Alberta,  providing  a wealth  of  information 
about  our  province's  human  and  natural  history.  Until  relatively  recently,  science  has  tended 
to  be  shrouded  in  an  aura  of  mystery  and  the  general  public  was  content  to  leave  science  to 
the  scientists.  But  the  presentation  of  scientific  theories  and  concepts  in  a more  popular 
form  has  been  a progressive  step  in  informing  people  about  themselves  and  their  world; 
increasing  awareness  and  a basic  knowledge  of  the  interconnected  workings  of  the  world 
around  us  can  meet  many  of  our  needs  for  personal  satisfaction  and  development  at  various 
levels. 

Many  of  the  decisions  confronting  modern  society  have  to  do  with  management  of  our 
natural  resources  and  maintenance  of  environmental  quality:  decisions  concerning  energy 
supplies,  disposal  of  toxic  wastes,  water  quantity  and  quality,  agricultural  land  preservation, 
genetic  research,  and  so  on.  An  informed,  concerned  public  plays  an  important  role  in 
influencing  the  decision-making  process  and  attempts  to  provide  people  with  accurate 
information  in  these  matters  should  be  encouraged. 
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Psychological  Needs 

Psychological  needs,  of  all  the  non-material  needs,  are  the  most  pervasive;  these  overlap  with 
the  other  needs  and  in  many  cases  are  inseparable.  Everyone  feels  the  need  for  "breathing 
space"  and  to  experience  the  fresh  air  and  openness  of  uncluttered  environments  at  times. 
Especially  for  urban  dwellers,  natural  resources  and  landscapes  provide  a change  of  pace, 
that  cannot  be  found  in  any  other  way.  In  addition  to  their  beauty  and  grandeur,  landscapes 
and  wildlife  give  us  a sense  of  security  and  continuity.  They  reassure  us  of  our  own  place  in 
the  natural  order  and  they  secure  our  links  with  other  creatures. 

Alberta's  landscape  has  undergone  many  changes  since  the  days  of  settlement,  and  there  is 
concern  about  inappropriate  land  uses  developing  in  some  areas.  Some  land  uses  have 
specific  environmental  requirements,  while  others  are  less  demanding,  and  particular  care  is 
needed  when  developments  are  planned  and  sited.  Once  a unique  spot  is  lost,  it  cannot  be 
replaced  and  activities  that  can  locate  in  alternate  places  should  be  encouraged  to  do  so. 

These  psychological  needs  do  not  always  require  a pristine  environment  to  be  fulfilled. 
Although  it  is  hard  to  beat  a prairie  sunset  or  a quiet  mountain  morning,  many  modified 
environments  such  as  urban  parks  or  agricultural  areas  will  do.  Even  going  for  a walk  in  the 
middle  of  a city  on  a crisp  autumn  evening  can  be  refreshing  and  invigorating,  if  one's 
security  is  not  threatened.  These  are  important  considerations  to  keep  in  mind  when  priori- 
ties are  being  established  for  parks  and  recreation  areas.  Wilderness  areas  are  undeniably  very 
valuable,  but  setting  aside  scenic  natural  places  in  and  near  urban  areas  would  help  to 
meet  the  needs  of  the  more  than  75  percent  of  Albertans  who  live  there  and  would  also 
relieve  some  of  the  pressure  on  more  sensitive  wildlands. 

Ethical,  Moral,  and  Religious  Matters 

There  has  been  considerable  philosophic  debate  over  the  extent  to  which  our  species  has  a 
moral  and  ethical  responsibility  to  other  living  creatures.  Traditionally,  if  there  has  been  an 
obvious  advantage  for  humans  in  maintaining  a particular  species  or  population,  we  have 
attempted  to  do  so.  It  has  also  been  easier  to  rally  public  support  on  behalf  of  the  so-called 
"charismatic  megavertebrates"  (Foose  et  al.  1985)  — the  whales,  tigers,  and  other  en- 
dangered large  mammals  about  which  people  often  have  idealized  notions  — than  it  has 
for  endangered  plants  and  less  glamorous  animals.  Attitudes  are  changing,  though,  and  this  is 
apparent  in  the  activities  of  many  people  who  now  are  Interested  in  natural  history.  Rather 
than  gathering  specimens  to  preserve  in  collections,  we  are  putting  considerable  effort  into 
maintaining  natural  habitats  for  wild  plants  and  animals. 

Moral,  ethical,  and  religious  issues  strike  at  the  core  of  our  extremely  sensitive  personal 
beliefs,  and  cannot  be  resolved  through  a conservation  strategy.  However,  in  the  develop- 
ment of  a provincial  conservation  strategy,  these  issues  would  underlie  much  of  the  debate. 
It  is  likely  that  most  Albertans  believe  there  are  moral  and  ethical  justifications  for  conser- 
vation principles;  this  may  be  simply  that  we  owe  it  to  our  children  to  pass  on  to  them  the 
chance  to  enjoy  and  use  the  natural  resources  we  have  sustained. 

Conclusion 

Many  of  the  non-material  benefits  derived  from  the  use  of  our  natural  resources  could  be  con- 
sidered value  judgments,  and  some  might  argue  that  a factory  or  a coal  mine  would  provide  as 
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much  pleasure,  security,  and  satisfaction  as  a mountain  stream.  The  point  of  a conservation 
strategy  is  that  we  need  both.  Since  this  is  the  case,  we  owe  it  to  ourselves  to  resolve  our  un- 
ending conflicts  about  how  much  we  require  of  each  in  an  effective  and  efficient  manner. 

These  values  and  the  options  we  wish  to  keep  open  lie  at  the  heart  of  our  society's  existence. 
When  these  value  systems  are  widely  held  and  functioning  well,  conflict  is  minimized  and 
the  values  are  not  questioned.  But  when  agreements  cannot  be  reached  and  the  system 
shows  signs  of  stress  and  wear,  underlying  values  may  be  called  into  question.  The  concepts 
associated  with  sustainable  development  may  indeed  require  a realignment  of  our  values,  but 
the  basic  principles  of  a conservation  strategy  represent  ideas  and  approaches  most  people 
would  probably  say  they  intuitively  believe  in.  These  principles  can  help  us  to  recognize  and 
establish  the  common  ground  between  different  groups,  and  to  avoid  destructive  disagree- 
ments that  occur  when  people  fail  to  realize  that  they  are  saying  the  same  thing  in  slightly 
different  ways.  We  already  have  a great  deal  of  knowledge  and  information  about  what 
could  be  done  to  improve  our  use  and  management  of  natural  resources  and,  in  many 
cases,  the  values  and  goals  of  apparently  opposing  sides  are  not  really  so  different.  We  now 
need  to  find  ways  to  Integrate  and  define  these  values  and  goals  so  that  all  interests  can  be 
considered  in  a balanced  and  beneficial  approach  to  sustainable  development. 


OBJECTIVE  FIVE 

To  maintain  and  improve  the  quality  of  life  in  the  urban  environment,  where  the  majority 
of  Albertans  now  live  and  work. 


The  establishment  and  maintenance  of  viable  city  regions  has  paralleled  the  development  of 
Western  Canadian  society.  Indeed,  those  places  with  productive  and  prosperous  cities  are 
also  those  that  have  healthy  agricultural  regions  and  hinterlands.  Historically,  cities  have 
played  a vital  role  in  the  rise  and  fall  of  entire  nations  and,  as  the  condition  of  cities  changes, 
so  too  does  the  health  of  a country  or  province. 

Cities,  especially  those  that  are  healthy  and  growing,  can  have  a considerable  range  of 
impacts  on  surrounding  areas.  Depending  on  the  rate  of  growth  and  the  power  and  foresight 
of  local  planning  agencies,  the  negative  physical  impacts  often  can  be  minimized,  while  still 
providing  the  benefit  of  the  economic  opportunities  associated  with  development.  For  ex- 
ample, cities  provide  markets  for  new  and  different  products,  they  provide  jobs  and  income 
for  many  people  which  in  turn  generates  capital  for  additional  growth  and  diversification, 
and  they  provide  new  technology  that  can  be  applied  to  increase  productivity  in  adjacent 
areas,  including  rural  regions. 

Cities  also  provide  opportunities  for  enhancing  the  quality  of  life  of  both  residents  and 
those  who  live  in  the  city  region.  Educational  institutions  are  traditionally  located  in  urban 
areas,  as  are  many  cultural  and  recreational  facilities.  These  rely  on  a large  population 
or  "user"  base  in  order  to  remain  viable,  but  it  is  not  necessary  to  actually  live  in  the  city  to 
enjoy  or  benefit  from  them.  In  fact,  the  advantages  of  a first-class  medical  research  facility, 
a sports  team,  or  a museum  can  be  experienced  by  people  who  live  many  miles  away. 

Although  it  may  be  convenient  to  group  members  of  our  society  into  categories  such  as 
"urban"  or  "rural,"  in  fact  the  interests,  needs,  and  activities  of  people  who  might  be  so 
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labelled  really  do  not  differ  a great  deal.  All  of  us  must  be  fed,  clothed,  and  housed.  We 
need  clean  water  to  drink  and  clean  air  to  breathe,  and  our  recreational  and  aesthetic  needs 
must  be  met.  Those  who  live  in  rural  areas  may  send  their  children  to  schools  in  the  city, 
they  visit  cultural  exhibitions  and  attend  sporting  events,  and  they  might  take  advantage  of 
their  proximity  to  a large  and  diverse  urban  center  to  shop.  Similarly,  those  who  live  in 
towns  or  cities  often  enjoy  spending  some  of  their  leisure  time  in  the  country  or  wilderness 
areas.  The  point  is  that  where  we  live  is  not  of  consequence;  we  all  have  an  interest  in 
maintaining  the  environmental  quality  of  not  just  our  own  back  yard,  but  our  neighbor's  as 
well. 

It  is  important,  then,  that  any  strategy  for  conservation  address  not  only  ecological  prob- 
lems in  the  usual  sense,  but  also  the  concerns  and  issues  that  face  Alberta's  urban  areas 
and  the  1.7  million  people  (more  than  75  percent  of  the  total  population)  who  live  there. 
Although  cities  and  urban  areas  constitute  an  anthropogenic  environment,  that  is,  one 
created  by  humans,  built-up  areas  should  not  be  regarded  as  "unnatural,"  but  merely  a 
special  kind  of  ecosystem. 

Cities  as  Part  of  the  Natural  Environment 

The  tendency  of  people  to  group  together  in  settlements  of  some  sort  Is  as  old  as  the  human 
race  itself.  Historically,  these  settlements  were  established  in  areas  where  there  was  an 
assured  supply  of  water  and  a defensive  advantage  for  the  residents.  In  more  recent  times, 
settlement  patterns  have  also  been  related  to  transportation  routes,  availability  of  natural 
resources,  and  the  ease  with  which  urban  Infrastructure  could  be  put  into  place.  We  realize 
that  urban  areas  that  respect  the  ecological  characteristics  of  a region  can  be  constructed; 
indeed,  the  incorporation  of  such  sensitivity  Into  city  plans  can  lead  to  cities  that  become 
part  of  their  surroundings  rather  than  the  other  way  around. 

As  are  all  natural  systems,  the  human-centered  system  is  dynamic;  just  as  a pond  or  a sand 
dune  changes  with  time,  so  the  anthropogenic  environment  is  evolving  and  responding  to 
change.  All  species,  to  a greater  or  lesser  degree,  modify  their  surroundings  to  protect  them- 
selves from  enemies,  heat,  cold,  or  other  threats  to  their  well-being,  and  sometimes  these 
modifications  are  remarkably  similar  to  the  ways  humans  have  altered  their  ecosystem.  A 
major  difference,  though,  is  the  rate  at  which  these  systems  change  and  the  fact  that  human 
beings  can,  to  a large  extent,  influence  the  direction  that  their  society  and  their  environment 
take.  Human  beings  not  only  have  expectations  that  their  environment  will  change,  but 
they  can  control  the  direction  and  the  speed  with  which  the  changes  occur.  The  creativity  of 
the  human  mind  has  allowed  us  to  harness  energy  far  beyond  our  own  strength  and  to  apply 
this  power  in  a calculated  manner,  in  most  cases  to  society's  benefit.  Although  we  may  not 
know  precisely  what  our  environment  will  look  like  100  years  from  now,  we  can  be  assured 
that  our  expectations,  and  probably  many  of  our  needs,  will  be  quite  different  from  what 
they  are  now.  Our  basic  needs  will  not  have  changed,  however,  and  this  Is  why  the  guidance 
provided  by  a Conservation  Strategy  would  help  to  ensure  that  these  needs  are  not  forgotten 
or  overlooked. 

The  maintenance  of  life  support  systems  and  essential  ecological  processes  is  just  as  impor- 
tant in  urban  places  as  it  is  elsewhere.  The  stresses  placed  on  urban  environments  may  be 
slightly  different  from  those  encountered  in  outlying  areas,  but  the  basic  human  needs  are 
the  same,  and  the  systems  and  processes  that  must  be  maintained  rely  on  the  same  resources. 
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When  solutions  to  many  urban  problems  are  being  sought,  the  interconnectedness  of  re- 
source uses  and  the  potential  for  future  problems  are  critical.  For  example,  the  problem  of 
waste  disposal  is  a recurring  one,  especially  In  cities,  which  generate  vast  amounts  of  garbage 
daily.  Much  of  this  waste  could  be  recycled,  reducing  pressure  on  virgin  resources  and 
conserving  energy.  Although  some  progress  has  been  made  In  encouraging  recycling,  landfill 
sites  are  still  the  final  resting  place  for  most  of  our  wastes,  and  considerable  effort  is  re- 
quired to  ensure  that  the  chosen  site  will  be  environmentally  safe  as  well  as  socially  accept- 
able. 

The  locating  of  industrial  activities  in  urban  areas  has  advantages  for  individual  firms, 
but  sometimes  these  industries  generate  byproducts  that  can  lead  to  long-term  problems  in 
clean-up  or  decontamination.  As  the  number  of  new  chemicals  Increases,  It  is  hard  for  those 
who  regulate  and  those  who  are  regulated  to  keep  up  to  date  on  safe  practices.  Past  ex- 
perience suggests  that  a conservative  approach  in  such  matters  is  the  best  course. 

The  concentration  of  people  and  industries  in  urban  areas  can  also  create  problems  related 
to  water  quality  and  waste  treatment.  None  of  us  wants  to  see  the  deterioration  of  our 
waterways,  and  certainly  all  those  who  live  downstream  have  an  interest  In  maintaining 
water  quality.  However,  this  same  concentration  of  people  and  industry  provides  an  oppor- 
tunity to  take  advantage  of  economies  of  scale  and  treat  such  wastes  efficiently  and  econ- 
omically in  modern  treatment  plants. 

These  are  examples  of  problems  that  occur  in  urban  areas  but  which  ail  of  us  should  be 
interested  In  solving.  Because  we  can  drive  past  a sign  that  says  '^city  limits"  does  not 
mean  that  the  Influence  of  the  city  or  that  of  the  adjacent  region  is  not  felt  on  the  other 
side.  The  links  between  cities  and  their  outlying  areas  can  be  demonstrated  in  other  ways 
that  are  also  In  keeping  with  the  objectives  of  the  World  Conservation  Strategy.  Just  as 
diverse  ecosystems  are  considered  to  be  more  stable,  so  too  are  diversified  economies. 
Whether  it  is  a small  town  of  500,  a metropolis  of  500,000,  or  a province  of  2,000,000,  the 
more  diverse  the  economic  base,  the  better  able  the  economy  and  the  society  will  be  to 
absorb  whatever  disruption  or  disaster  comes  along. 

As  an  example,  consider  the  classified  pages  of  a telephone  book  for  a large  Alberta  city.  If 
you  were  to  look  under  "D"  for  diversity,  say,  you  would  find  a variety  of  goods  and 
services  ranging  from  Dairies  and  Dairy  Equipment  to  Drugs,  Dry  Goods,  and  Duplicating 
Services.  Also  included  in  this  listing  are  things  as  diverse  as  Dancing  Schools,  Data  Communi- 
cations, Dentists,  Department  Stores,  Diesel  Engines,  Doors,  Doughnuts,  and  Drilling 
Equipment.  This  abridged  list  can  be  used  to  make  two  points: 

1)  Diversification  of  economic  activities  is  likely  to  create  a more  stable  social  and 
economic  structure.  If  all  of  the  doughnut  makers  went  out  of  business,  the 
impact  might  be  felt  by  the  people  directly  involved,  but  the  overall  economic 
structure  would  be  relatively  undamaged,  and  able  to  provide  support  for  former 
doughnut-makers  to  learn  how  to  make  cakes  or  bagels. 

2)  This  list  suggests  that  although  these  are  activities  that  are  carried  out  In  the  city, 
many  of  them  rely  on  resources  or  raw  materials  produced  in  the  surrounding 
regions.  Dairy  farms  and  oil  wells,  for  example,  are  not  generally  found  within 
urban  areas. 
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Looking  more  broadly  at  the  interconnections  of  our  society  and  its  economic  components, 
we  can  argue  that  what  has  happened  through  this  exchange  of  goods,  services,  and  ideas 
is  the  same  thing  that  occurs  in  nature:  the  development  of  a reciprocating  system.  Animals, 
plants,  and  entire  ecosystems  function  through  the  maintenance  of  reciprocating  systems. 
Maintenance  of  these  systems  is  crucial  to  their  survival  because  if  any  part  of  the  process 
breaks  down,  the  whole  system  will  collapse;  similarly,  maintenance  of  the  reciprocating  or 
exchange  systems  In  our  society  are  equally  crucial  to  its  survival. 

Sustainable  use  of  the  urban  environment  has  slightly  different  connotations  from  sustain- 
able use  of  species  and  ecosystems.  Rather  than  being  a place  where  our  very  important 
natural,  renewable  resources  are  produced.  It  is  a place  where  human  resources  blossom. 
To  this  end,  it  is  Important  that  the  quality  of  our  urban  environments  be  maintained  in  a way 
that  sustains  the  dynamic  innovation  and  creativity  characteristic  of  cities.  In  this  way,  our 
cities  and  urban  areas  can  themselves  be  thought  of  as  ecosystems  that  must  be  sustained 
and  kept  healthy  to  help  meet  specific  needs  of  our  society.  Just  as  forests  and  farmland  can 
meet  a variety  of  our  needs  well  Into  the  future  if  they  are  managed  on  a sustainable  basis, 
so  too  can  our  cities  continue  to  nurture  talents  and  human  resources,  which  will  prove 
equally  vital  to  the  future  of  Alberta  society. 

If  the  urban  environment  is  to  continue  to  sustain  these  human  resources,  there  must  be 
efforts  to  maintain  it  as  a pleasant  place  to  live.  We  have  to  realize  that  this  is  more  than 
just  maintaining  the  roads  and  sewers  (although  this  is  a large  task  in  itself);  it  means  ensur- 
ing that  our  cities  are  clean  and  safe,  that  our  air  and  water  are  clean,  and  that  the  other,  less 
tangible  needs  of  human  beings,  such  as  those  described  in  Objective  Four,  can  also  be  met. 
If  our  urban  environments  are  places  where  people  want  and  choose  to  live,  then  they  will 
become  truly  self-sustaining.  Another  type  of  reciprocating  system  will  have  been  formed,  in 
which  residents  will  both  benefit  from  and  contribute  to  the  vitality  and  viability  of  their 
community. 

Conclusion 

Like  all  other  matters  relating  to  our  environment,  anticipation  of  problems  and  integrated 
planning  are  of  paramount  importance  in  maintaining  the  quality  of  urban  regions.  But  as 
elsewhere,  problems  can  only  be  successfully  resolved  if  there  Is  effective  and  acceptable 
implementation  of  these  integrated  plans.  Cities  rely  on  the  regions  surrounding  them,  and 
people  who  live  in  cities  need  and  use  the  space  and  materials  that  are  available  in  the 
outlying  areas.  But  cities  also  influence  the  lives  and  activities  of  residents  throughout 
Alberta.  Like  the  biosphere,  healthy  cities  and  city  regions  are  complex,  interconnected,  and 
reciprocating  systems.  Without  them,  our  quality  of  life  and  the  well-being  of  our  society 
would  be  unsustainable. 


OBJECTIVE  SIX 

To  use  and  manage  our  non-renewable  resources  in  the  interests  of  developing  a long-term 
sustainable  economy  for  Albertans. 


The  World  Conservation  Strategy  did  not  address  the  problems  associated  with  the  role  of 
non-renewable  resources  in  a sustainable  resource  use  plan.  Developing  a Conservation 
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Strategy  for  this  province  without  an  important  place  for  the  non-renewable  resource 
sector  (especially  oil,  gas,  oil  sands,  heavy  oil,  and  coal)  would  be  ignoring  one  of  our  most 
important  assets.  Alberta  produces  about  85  percent  of  all  the  crude  oil  produced  in  Canada, 
and  Albertans  recognize  the  special  responsibilities  that  go  with  the  territory.  Conservation 
has  long  been  recognized  as  an  extremely  important  component  of  our  energy  sector.  The 
agency  most  directly  involved  In  regulating  the  activities  of  this  sector  is  not  by  accident 
named  the  Energy  Resources  Conservation  Board  (emphasis  added).  The  ERCB  was  estab- 
lished nearly  50  years  ago,  to  "effect  the  conservation  of,  and  to  prevent  waste  of,  the 
energy  resources  of  Alberta." 

The  Economic  Importance  of  Non-Renewable  Resources 

The  future  of  the  Alberta  economy  Is  Inextricably  linked  with  the  fortunes  of  the  oil, 
gas,  coal,  and  oil  sands  industries.  Despite  our  best  efforts  to  diversify,  and  with  some 
successes,  the  energy  industry  cannot  and  should  not  be  left  out  of  our  plans  for  the  future. 
The  aptly  named  oil  shocks  inflicted  on  the  oil-consuming  nations  in  1973  and  1979  have 
run  their  course,  first  presenting  an  unprecedented  boom  in  the  Alberta  economy,  and  later 
a slower  but  equally  impressive  decline.  Whatever  awaits  us  in  the  future  may  be  just  as 
surprising. 

Nearly  all  of  the  other  sectors  of  our  economy  were  affected  by  the  developments  in  the  oil 
and  gas  industry.  Coal  mines  picked  up  the  tempo  considerably  as  energy  substitution  in- 
creased in  significance;  the  price  of  farmland  started  on  an  awesome  upward  spiral,  increas- 
ing 175  percent  in  constant  dollars  over  the  1971  to  1980  period;  and  housing  prices  kept 
pace.  The  population  of  Alberta  rose  from  1.690  million  in  1973  to  2.354  million  In  1983 
before  leveling  off  and  then  declining  in  1984.  Each  of  these  consequences  of  the  energy 
price  fluctuations  has  had  major  effects  on  the  people  of  this  province.  There  were  of  course 
other  causes  for  the  recent  economic  variability,  but  for  Alberta  the  fortunes  of  the  oil  and 
gas  industry,  and  government  intrusions  into  the  market  structure  of  this  industry,  were 
paramount. 

The  Importance  of  Reinvesting  Revenues  Obtained  from  the  Use  of 
Non-renewable  Energy  Resources 

The  development  of  the  renewable  resources  of  Alberta  Is  affected  by  the  non-renewable 
energy  resource  industries  in  two  ways.  First,  there  are  the  environmental  effects  connected 
to  the  exploration,  extraction,  processing,  transportation,  and  use  of  our  non-renewable 
energy  resources.  Sometimes  these  environmental  effects  can  affect  the  short-  or  long-term 
development  capacity  of  the  renewable  resources  of  the  province.  Second,  the  societal 
investments  in  development  of  the  energy  resources  industries  in  Alberta  cannot  be  used  at 
the  same  time  for  renewable  resource  development.  Only  by  receiving  a return  to  society  on 
the  investment  in  non-renewable  energy  development  can  we  make  other  investments  In 
sustainable,  renewable  resources.  The  Alberta  Heritage  Trust  Fund  is  one  such  return  on  the 
investment  in  the  non-renewable  energy  sector;  the  tremendous  number  and  variety  of  skills 
that  are  developed  In  the  people  employed  directly  or  indirectly  by  this  sector  are  another. 

The  environmental  effects  of  our  energy  industry  have  long  been  recognized  by  the  Industry 
itself,  government,  and  the  public.  Development  of  the  means  to  prevent  environmental 
damage  and  to  mitigate  the  effects  of  such  damage  where  it  is  unavoidable  has  paralleled  the 
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development  of  the  energy  industry  in  Alberta.  But  the  environmental  effects  of  the  oil,  gas, 
coal,  and  oil  sands  industries  remain  significant.  Air,  land,  and  water  are  affected;  our  urban, 
rural,  and  wild  lands  are  affected;  wildlife  and  livestock,  and  crops  and  forests  are  affected. 
People  in  every  part  of  Alberta  are  aware  of  the  environmental  presence  of  our  largest 
industry. 

There  are  few  entirely  benign  human  activities  that  accomplish  the  objectives  of  improving 
our  standard  of  living  or  quality  of  life.  Even  our  hunter-gatherer  predecessors  brought 
substantial  changes  to  the  environment  of  their  time  (for  example,  they  deliberately  set 
prairie  fires).  The  contemporary  business  of  raw  resource  extraction  and  use,  by  its  nature, 
brings  about  significant  changes  to  the  environment. 

Some  of  these  changes  entail  serious  environmental  costs  to  Alberta.  Seeking  the  least-cost 
preventive  or  mitigative  measures  that  can  be  applied  to  the  environmental  problems  tied  to 
the  extraction  and  use  of  non-renewable  energy  resources  is  a continuous  task  for  the 
industry,  for  government,  and  for  the  public.  Because  It  is  not  presently  possible  to  prevent 
or  avoid  many  of  the  physical  changes  to  the  environment,  the  people  of  this  province  must 
receive  a fair  share  of  the  revenues  from  this  essential  industry  in  order  to  mitigate  the 
effects  of  this  industry  on  our  potentially  renewable  resources.  Making  the  environmental 
case  for  Alberta's  share  of  non-renewable  energy  resource  revenues  has  to  be  based  on  an 
honest  description  of  the  effects. 

It  is  clearly  not  satisfactory  to  anyone  to  simply  accept  environmental  damages  that  in- 
terfere with  the  development  of  an  economy  based  on  the  sustainable  use  of  our  resources. 
Neither  is  it  acceptable  merely  to  establish  a price  level  at  which  environmental  damages  are 
purchased.  But  realistically,  tradeoffs  must  be  made  between  the  objectives  of  development 
and  conservation,  and  these  tradeoffs  are  sometimes  made  through  monetary  exchange. 
When  this  happens  there  is  a responsibility  imposed  on  all  of  us  to  Invest  that  capital  intelli- 
gently in  a future  that  will  be  sustainable. 

The  National  Interest 

The  vast  majority  of  the  known,  accessible  petroleum-based  resources  in  Canada  lie  under 
the  surface  of  Alberta.  The  significance  of  this  fact  will  continue  to  intrude  on  the  Canadian 
consciousness  as  long  as  these  products  are  In  demand.  World  supplies  and  demand  will 
continue  to  establish  the  prices  for  oil,  gas,  and  the  products  made  from  them,  just  as 
world  markets  establish  the  prices  of  wheat,  automobiles,  forest  products,  metallic  minerals, 
textiles,  shoes,  steel,  and  the  high-technology  products  that  often  affect  other  prices. 
Petroleum-based  energy  products  are  somewhat  different  from  the  rest  (with  the  possible 
exception  of  high  tech)  in  one  fundamental  way.  In  our  present  energy  system,  they  are  the 
means  by  which  all  the  other  products  are  either  produced,  processed,  or  transported. 
Petroleum  products  are  absolutely  vital  to  the  national  interest  in  the  same  way  that  food  is; 
and  the  food  production  and  distribution  system  is  perhaps  more  dependent  on  petroleum 
products  than  most  other  industrial  sectors. 

The  people  of  Alberta  have  a responsibility  to  the  rest  of  Canada  to  continue  to  find, 
produce,  and  process  these  non-renewable  resources  for  the  betterment  of  all  Canadians.  At 
the  same  time,  all  the  people  of  this  nation  should  be  aware  of  the  fact  that  Alberta  Is  selling 
a resource  that  will  not  be  replaced  during  the  remotely  foreseeable  future,  and  at  a cost 
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in  terms  of  other  Alberta  resources.  We  can  all  benefit  from  a Conservation  Strategy  that 
integrates  the  various  requirements  of  all  the  important  interests  in  the  continued  develop- 
ment and  conservation  of  our  non-renewable  energy  resources. 

Conservation  and  the  Development  Process 

The  principles  of  development  and  conservation  apply  to  non-renewable  resources  In  several 
ways.  Clearly,  we  want  the  transition  to  a renewable  resource  based  economy  to  be  as 
smooth  and  painless  as  possible.  One  way  to  do  that  would  be  to  extend  the  useful  life  of 
our  economically  competitive  non-renewable  resources,  or  to  develop  equally  attractive 
substitutes.  People  the  world  over  are  seeking  economical  substitutes  for  fossil  fuel  energy 
with  mixed  success.  Given  the  existence  of  very  large  fossil  fuel  resources  in  Alberta,  exten- 
sion of  the  useful  life  of  these  resources  is  very  important  to  our  future.  The  life  of  our  non- 
renewable energy  resources  can  be  extended  in  other  ways. 

Recycling  — One  of  the  largest  recycling  industries  in  the  province  is  based  on  oil.  Recycled 
lubricating  (lube)  oil  has  long  been  a significant  Industry  in  Alberta.  It  Is  estimated  that  a 
little  over  50  percent  of  all  lube  oil  sold  Is  recoverable.  At  the  present  time,  about  10  to  15 
percent  is  actually  recovered,  but  since  only  a small  portion  of  our  crude  oil  can  be  econ- 
omically processed  into  lube  oil,  the  amount  recycled  is  significant.  The  oilfield-reclaiming 
Industry  is  another  important  contributor  to  the  extension  of  our  non-renewable  energy 
resources.  These  companies  are  able  to  collect  and  process  oil  from  spills  or  other  oil  un- 
suitable for  direct  loading  into  the  pipelines. 

There  are  now  sufficient  concentrations  of  other  non-renewable  resources  found  in  Alberta 
to  support  major  industries.  The  recycling  industries  in  Alberta  include  steel,  glass,  and  paper. 
Other  materials  are  concentrated  in  the  province  and  then  exported  to  other  locations  for 
recycling.  Although  some  of  these  resources  are  part  of  a renewable  resource  cycle,  the  final 
product  made  from  a renewable  resource  is  often  not  readily  converted  back  into  a useful 
resource  once  used.  Substantial  losses  of  the  resource  are  associated  with  the  recycling 
processes,  but  recycling  is  a useful  and  often  profitable  method  of  extending  our  resources 
through  reuse. 

The  recycled  steel  industry  in  Alberta  has  grown  to  the  point  where  about  half  the  feed- 
stock used  for  processing  in  the  province  is  now  imported.  Steel  from  auto  bodies,  farmyard 
scrap,  and  railway  and  industrial  scrap  has  accumulated  to  the  point  where  It  can  be  treated 
as  if  it  were  a partially  renewable  resource.  Steel  recycling  is  able  to  compete  with  the  much 
larger  steel  industries  In  Eastern  Canada  by  avoiding  high  transportation  costs  and  concen- 
trating on  smaller  products  directed  towards  the  local  market. 

The  recycling  of  bottles  has  prevented  considerable  roadside  littering  and  has  contributed  to 
the  removal  of  this  kind  of  debris  if  It  is  discarded.  It  has  also  contributed  to  the  develop- 
ment of  a glass  manufacturing  industry  based  partially  on  recycled  glass.  Paper  recycling 
results  in  products  such  as  tar  paper,  wallboard  backing,  and  cardboard  In  Alberta.  Other 
paper  is  exported  to  the  United  States  for  recycling.  Aluminum  cans  are  now  shredded 
and  baled  for  export  to  aluminum  recycling  plants.  Other  metals  are  likewise  collected  in 
Alberta  and  sold  to  recyclers  elsewhere. 

Energy  Conservation  — Energy  use  in  Canada  Is  very  high  relative  to  other  Industrialized 
nations.  For  example,  Canada  uses  12  percent  more  energy  per  unit  of  domestic  product 
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than  the  United  States,  23  percent  more  than  the  United  Kingdom,  and  double  that  of  West 
Germany,  France,  or  Japan  (Economic  Council  of  Canada  1985).  There  are  many  reasons 
for  this,  our  northern  location  and  cold  climate  not  the  least  of  them.  Canada  is  the  second 
largest  nation  In  the  world,  and  has  a very  widely  distributed  population  compared  with 
other  countries.  The  great  distances  involved  in  moving  people  and  goods  across  this  country 
are  astonishing  to  most  newcomers.  But  there  are  other,  more  subtle  reasons  for  the  appar- 
ent disparity  in  energy  use  per  unit  of  output  between  Canada  and  the  rest  of  the  world. 

Canada  is  a net  exporter  of  energy  and  the  many  processes  leading  up  to  energy  production 
and  export  are  energy  intensive.  The  raw  resource  extraction  industries  that  make  up  a 
relatively  large  portion  of  Canadian  industry  are  also  energy  intensive.  The  forest  products 
industry,  mining  and  metals,  and  agriculture  each  rely  heavily  on  large  energy  inputs  for 
their  operations.  A large  portion  of  the  product  of  these  industries  is  for  the  export  market. 
Thus  much  of  the  energy  used  in  Canada  Is  ultimately  used  in  other  countries  in  the  form  of 
Canadian  imports  (Economic  Council  of  Canada  1985). 

Since  the  energy  price  shocks  that  began  in  1973,  energy  conservation,  as  measured  by 
Primary  Energy  Consumption  per  Unit  of  Real  Domestic  Product,  has  resulted  In  an  average 
annual  decline  of  2.8  percent  in  Alberta.  This  compares  to  only  1.3  percent  for  the  nation  as 
a whole  (Economic  Council  of  Canada  1985),  This  rate  of  conservation  of  energy  is  under- 
standable In  light  of  the  price  rise  over  the  same  period. 

Conservation  of  energy  has  become  a central  feature  of  our  economy  over  the  last  decade. 
Insulation  programs,  reductions  In  lighting,  more  efficient  furnaces  and  appliances,  lowered 
thermostats,  and  many  other  small  energy-saving  measures  have  resulted  in  a "reduction  of 
some  13  percent  in  the  average  energy  consumption  of  Canadian  households"  between  1973 
and  1982  (Economic  Council  of  Canada  1985).  The  federal  government  has  reduced  its 
energy  consumption  by  18  percent  In  the  seven  years  from  1975  to  1981.  The  commercial 
sector  is  estimated  to  have  reduced  its  energy  use  by  9 percent  between  1973  and  1982,  and 
the  Industrial  sector  by  about  7 percent  during  the  same  period.  In  the  transportation  area, 
on  average,  the  drop  in  energy  consumption  per  vehicle  has  been  23  percent  (Economic 
Council  of  Canada  1985). 

Preserving  our  resources  by  deliberately  not  producing  all  the  gas  and  oil  that  could  be  sold 
Is  one  sure  way  of  ensuring  a future  supply.  This  is  in  fact  being  done  now,  but  can  be  very 
costly  to  our  present  economic  circumstances  If  carried  to  an  extreme.  Increasing  the 
percentage  of  the  total  reserves  that  is  recovered  (for  example,  by  increasing  the  scale  of 
enhanced  recovery  research  and  practice)  is  another  ongoing  conservation  technique.  This  Is 
an  area  of  great  importance  to  our  supply  of  fuel,  and  has  the  potential  to  extend  the  life  of 
our  conventional  crude  resource.  New  sources  of  oil,  gas,  and  coal  probably  will  be  dis- 
covered in  the  province,  but  massive  new  discoveries  are  considered  unlikely.  Finding  more 
efficient  ways  to  process  oil  sands  into  crude  oil,  like  enhanced  conventional  oil  recovery, 
has  the  potential  to  greatly  extend  our  usable  resource  base.  Matching  the  source  of  energy 
to  Its  end  use,  while  not  necessarily  reducing  the  amount  of  energy  used,  can  reduce  the 
expense  of  producing  it  and  thereby  allow  these  savings  to  be  invested  elsewhere  in  the 
economy.  Switching  energy  sources  to  more  efficient,  less  costly,  or  renewable  varieties  is 
the  subject  of  continuous  research  by  corporations,  government  institutions,  and  individuals. 
In  the  long  run,  the  results  of  their  efforts  will  be  one  of  the  keys  to  a successful  sustainable 
future. 
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Conclusion 

There  is  an  established  system  for  monitoring  remaining  reserves  of  oil  and  gas.  The  Energy 
Resources  Conservation  Board  estimated  in  their  Alberta  Energy  ‘84  report  that  conven- 
tional crude  oil  reserves  would  last  12  years  at  the  level  of  production  in  1983.  However, 
since  production  capacity  is  expected  to  decline  steadily,  the  reserves  should  last  much 
longer  at  the  reduced  rates  (ERCB  1985).  Established  conventional  crude  oil  reserves 
have  declined  every  year  except  one  since  1969.  Projections  to  the  year  2000  are  for  con- 
ventional oil  production  to  have  been  cut  in  half,  despite  enhanced  recovery  operations  and 
new  discoveries  of  oil  (ERCB  1985). 

This  loss  in  production  is  predicted  to  be  replaced  by  very  large  Increases  in  crude  bitumen 
and  synthetic  oil  production  (ERCB  1985).  The  cost  of  production  for  these  latter  sources 
is  higher  than  for  conventional  sources  in  Alberta,  so  the  net  revenues  will  be  relatively 
smaller  than  would  be  the  case  with  conventional  oil,  regardless  of  price.  Whether  there  are 
absolute  reductions  or  increases  in  income  from  oil  depends  on  the  price  received,  but  the 
margin  is  less  for  the  oil  sands  and  heavy  oil  than  from  the  light-medium  mix  of  conventional 
oil  we  presently  produce. 

Whatever  the  fortunes  of  the  non-renewable  resource  sector,  there  will  continue  to  be  a 
gradual  transformation  of  our  economy  to  one  based  on  the  use  of  economically  renewable 
resources.  This  is  not  to  imply  that  non-renewable  resources  will  decrease  in  importance. 
Recycling,  reuse,  increased  durability,  repairablllty,  and  conservation  of  products  made 
from  many  essential  non-renewable  resources  will  probably  increase  in  significance  as  new 
sources  become  relatively  more  expensive  to  find,  extract,  and  process.  The  primary  purpose 
of  an  Alberta  Conservation  Strategy  is  to  help  us  anticipate  and  prepare  for  that  inevitable 
future  before  it  arrives. 


Chapter  Five 

WHERE  WE  HAVE  BEEN  AND 
WHERE  WE  ARE  GOING 


This  document  represented  the  first  stage  in  the  development  of  a Conservation  Strategy  for 
Alberta.  Its  main  purpose  has  been  to  encourage  all  Albertans  to  think  about  the  quality  of 
life  they  now  enjoy  and  to  consider  what  sort  of  physical,  economic,  and  cultural  environ- 
ment they  would  like  to  leave  for  their  children.  In  the  end,  most  people  want  the  best 
possible  life  and  lifestyle  for  themselves  and  their  families.  Many  of  the  ideas  presented  in 
this  document  focus  on  societal  well-being,  and  because  the  objectives  and  recommen- 
dations of  the  World  Conservation  Strategy  provide  for  satisfying  the  basic  needs  of  all 
people,  the  Strategy  enhances  the  global  prospects  for  social  stability  and  peace. 

It  should  be  clear  by  now  that  It  is  impossible  to  separate  the  ideas  and  goals  of  conservation 
and  development.  Each  depends  upon  the  other,  and  both  are  necessary  to  maintain  and 
enhance  our  well-being  in  every  sense.  It  should  also  be  apparent  that  the  goal  of  sustainable 
development  is  not  only  desirable,  but  in  the  long  term  it  is  essential  if  we  and  our  fellow 
species  on  planet  Earth  are  to  survive.  Unless  resources  are  used  so  that  their  benefits  can  be 
enjoyed  just  as  much  in  the  future  as  at  present,  and  unless  the  environment  remains  healthy 
and  productive,  the  capacity  of  a province  or  a nation  to  meet  the  needs  of  its  people  will 
progressively  diminish.  Co-operation  and  conciliation  are  the  keys  to  development  and 
successful  Implementation  of  a conservation  strategy.  When  the  objectives  and  goals  are 
explicitly  stated  and  plans  for  achieving  them  are  discussed,  those  who  perceived  themselves 
as  opponents  will  find  that  they  agree  on  far  more  points  than  they  disagree  on. 

The  World  Conservation  Strategy  provides  an  intellectual  framework  and  practical  guidance 
for  the  development  of  a Conservation  Strategy  for  Alberta.  It  Is  flexible  enough  to  accom- 
modate regional  differences  yet  broad  enough  to  provide  the  basic  principles  for  a sound 
structure.  A conservation  strategy  based  on  the  principles  discussed  In  this  Prospectus 
would  consist  of  many  parts  that  ultimately  will  fit  together  in  a complete  package  to 
provide  guidance  to  business,  government,  industry,  education,  and  environmental  interests. 
However,  the  process  of  developing  a Conservation  Strategy  for  Alberta  will  be  as  important 
as  the  document  Itself.  Because  the  document  should  be  dynamic  and  subject  to  review  and 
modifications  as  conditions  and  priorities  change,  the  process  of  preparation  and  implemen- 
tation also  will  continue.  Participation  and  collaboration  are  therefore  essential  at  all  stages. 
Furthermore,  the  purpose  is  not  only  to  produce  a conservation  strategy,  but  at  the  same 
time  to  achieve  throughout  the  population  a level  of  understanding  and  knowledge  of  the 
interdependence  of  conservation  and  development. 

Development  that  is  inflexible  and  little  Influenced  by  ecological  considerations  is  unlikely 
to  make  the  best  use  of  available  resources  and  will  usually  cause  economic  as  well  as 
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ecological  and  social  damage.  The  most  effective  way  for  society  to  avoid  such  problems  is 
to  integrate  every  stage  of  the  conservation  and  development  processes,  from  the  initial 
setting  of  policies  to  their  eventual  implementation.  If  the  objectives  of  conservation  are  to 
be  achieved,  governments  need  to  dispel  any  notion  that  conservation  is  a limited,  indepen- 
dent sector  largely  concerned  with  wildlife  or  soil,  and  that  ecological  factors  are  impedi- 
ments to  development  that  may  be  safely  overlooked  or  merely  considered  on  a project-by- 
project  basis  rather  than  as  matters  of  policy. 

Many  agencies  and  individuals  whose  task  It  is  to  manage  our  resources  have  been  encouraged 
to  be  more  concerned  with  production  than  with  maintenance  or  conservation.  In  particular, 
agencies  charged  with  both  regulating  and  promoting  resource  development  are  likely  to 
find  it  difficult  to  balance  these  two  requirements.  This  is  due  at  least  in  part  to  the  lack  of 
a well-defined,  generally  agreed  upon  measure  of  conservation  performance.  Economic 
performance  is  measured  in  many  ways,  all  of  them  couched  In  monetary  terms:  employ- 
ment; gross  domestic  product;  yields  of  timber,  grain,  and  other  commodities;  and  so 
on.  As  a result,  the  costs  of  conservation  and  of  measures  to  enhance  our  quality  of  life  in 
other  ways  might  appear  to  outweigh  the  benefits,  since  the  costs  can  be  calculated  in 
immediate  dollars  and  cents  while  the  benefits  tend  to  be  more  intangible  and  are  realized  in 
the  future.  In  addition,  the  costs  and  benefits  of  conservation  and  development  have  tended 
not  to  be  borne  by  the  same  segments  of  our  society,  and  this  further  complicates  the  task 
of  calculating  them.  At  a time  when  all  of  us  are  aware  of  and  concerned  with  economic 
indicators,  it  is  important  that  the  benefits  of  conservation  be  quantified  In  terms  that  can 
be  easily  understood  and  acknowledged. 

Much  of  our  present  well-being  is  due  to  a fortuitous  combination  of  factors  that  resulted  in 
a rich  heritage  of  resources.  Our  fertile  agricultural  soils,  large  forests,  and  extensive  pet- 
roleum reserves  are  all  natural  legacies,  so  that  our  capacity  for  sustainable  use  and  de- 
velopment has  not  been  truly  tested.  Another  advantage  is  that  the  pressure  for  massive, 
rapid  development  has  been  relatively  low.  This  provides  us  with  a wonderful  opportunity 
which  we,  as  responsible  people,  ought  not  to  ignore.  Albertans  know  their  province  best; 
we  have  the  expertise  and  we  have  been  given  the  lead  time  to  choose  the  direction  we 
want  to  take. 

Very  soon  after  this  document  was  first  published,  it  became  apparent  that  there  was 
general  public  consensus  on  the  need  for  a conservation  strategy  for  Alberta.  Many  of  the 
ideas  and  principles  contained  in  this  Prospectus,  and  in  the  World  Strategy,  are  inherently 
familiar  to  people,  and  their  potential  value  Is  being  recognized  by  many  who  believe  it  is 
time  for  a change.  It  has  been  said  that  the  1980s  represent  a third  stage  in  the  evolution  of 
conservation/development  relations.  Environmental  and  business  or  development  interests 
are  finding  Innovative  ways  of  meeting  the  legitimate  needs  of  both  sides,  in  many  cases 
without  the  need  for  government  to  act  as  'Yeferee",  and  this  has  to  be  good  news  for 
everyone.  Developers  are  realizing  that  the  long-term  costs  of  unsound  environmental 
planning  can  be  very  high,  while  conservation  interests  are  beginning  to  see  that  they  must 
recognize  the  need  for  development  and  propose  environmentally  sound  ways  to  meet  these 
needs. 

The  Public  Advisory  Committees  are  taking  advantage  of  this  interest  In  finding  "a  better 
way"  and  have  been  using  every  opportunity  to  encourage  people  to  discuss  among  them- 
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selves  the  problems  and  the  solutions  within  the  framework  provided  by  the  World  Strategy. 
The  Conservation  Strategy  Steering  Committee  made  a presentation  to  the  UN's  Commission 
on  Environment  and  Development  In  1986  and  also  was  represented  at  the  World  Strategy 
Conference  in  Ottawa  in  June,  1986.  Members  have  participated  in  conferences  and  annual 
meetings  of  various  organizations  in  Alberta  to  talk  about  the  project  and  the  process,  and 
all  of  these  activities  have  contributed  to  the  momentum  and  growing  awareness  of  the  plans 
for  a Conservation  Strategy  for  Alberta.  Through  the  Environment  Council,  the  Committee 
has  kept  up  to  date  on  Conservation  Strategy  activities  elsewhere  In  Canada  and  the  world, 
and  is  also  compiling  a collection  of  relevant  printed  material  from  other  countries. 

Early  In  1986,  the  Steering  Committee  prepared  a plan  for  the  development  of  a draft 
Alberta  Conservation  Strategy,  after  considerable  discussion  among  themselves  and  with 
other  members  of  the  Public  Advisory  Committees  (PAC).  The  first  part  of  the  plan  was  the 
identification  of  some  14  (later  to  become  16)  sectors  for  which  background  papers  were 
required  prior  to  the  preparation  of  a draft  strategy.  (A  chart  showing  these  sectors  can  be 
found  in  Appendix  C.)  Each  Steering  Committee  member  chose  a sector  and  has  assumed 
responsibility  for  organizing  the  writing  of  the  initial  working  paper  with  volunteer  assis- 
tance from  various  industries,  agencies,  and  other  groups,  many  of  whom  are  represented  on 
PAC.  Terms  of  reference  were  subsequently  drafted  for  each  sector,  with  common  chapter 
headings  to  facilitate  sectoral  Integration  In  writing  the  draft  strategy. 

Different  approaches  are  being  used  by  the  sectors  In  the  writing  of  their  respective  working 
papers;  some  organizations  and  Individuals  have  taken  the  lead  role  and  are  writing  the 
entire  paper  themselves,  while  other  papers  are  being  done  by  several  writers  whose  work 
will  be  blended  into  a larger  first  draft.  Common  to  all,  however,  will  be  an  extensive  review 
by  interested  groups  and  individuals,  with  particular  emphasis  on  ways  of  achieving  sustain- 
able resource  use  and  meeting  the  needs  of  competing  users  for  the  same  resource.  The  hope 
Is  that  all  sectors  will  establish  commonalities  before  they  focus  on  their  differences,  with 
the  objective  of  reaching  consensus  where  possible,  as  well  as  defining  where  and  why 
consensus  is  not  possible.  The  revised  working  papers  will  then  be  published  as  background 
reports  to  the  draft  Strategy. 

The  Steering  Committee  hopes  that  draft  working  papers  for  all  sectors  will  be  ready  in  time 
for  integrated  workshops  planned  for  the  fall  and  winter  of  1987.  When  these  workshops  are 
completed,  the  Steering  Committee  will  prepare  the  draft  Alberta  Conservation  Strategy. 
At  its  1985  annual  meeting,  PAC  unanimously  passed  a resolution  calling  upon  the  Govern- 
ment of  Alberta  to  ask  the  Environment  Council  to  conduct  public  hearings  on  the  draft 
Strategy,  If  the  schedule  described  here  can  be  maintained,  the  draft  document  would 
be  ready  for  public  hearings  sometime  in  1988.  This  would  allow  all  those  not  previously 
Involved  to  assess  the  draft  strategy  and  offer  their  ideas  and  suggestions  for  improvements. 

The  Public  Advisory  Committees  recognize  the  many  excellent  programs,  policies,  and 
individual  efforts  already  underway  in  Alberta  and  Canada,  which  support  the  principles 
and  objectives  of  the  World  Conservation  Strategy.  An  Alberta  Conservation  Strategy  would 
have  as  one  of  its  main  goals,  the  examination  of  such  initiatives  to  find  why  they  work  well 
and  how  they  might  be  adapted  for  use  and  conflict  resolution  by  others. 

If  you  would  like  to  participate  in  some  way  In  the  preparation  of  a Conservation  Strategy 
for  Alberta,  contact  the  Environment  Council  of  Alberta  at  the  address  given  on  the  title 
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page  of  this  document.  If  you  would  just  like  to  be  kept  abreast  of  the  Strategy's  progress 
and  be  advised  of  upcoming  events  and  future  opportunities  to  participate,  again,  contact 
the  EGA  to  have  your  name  added  to  our  Conservation  Strategy  mailing  list.  Finally,  we 
welcome  your  comments  on  any  aspect  of  the  process  or  the  ideas  contained  in  this  docu- 
ment; please  forward  them  to  the  same  address. 

It  is  essential  that  the  process  of  developing  an  Alberta  Conservation  Strategy  be  as  open 
and  participatory  as  possible,  avoiding  any  sense  of  ownership  or  exclusivity.  This  is  an 
Important  undertaking  for  Alberta  and  Albertans.  Not  only  will  our  strategy  be  a document 
that  influences  the  future  of  our  province  but,  just  as  importantly,  it  will  set  a standard  and 
Identify  a procedure  for  the  resolution  of  future  problems  and  conflicts.  Because  of  this,  all 
segments  of  society  will  need  to  be  involved  In  Its  preparation,  just  as  they  were  with 
preparation  of  the  World  Conservation  Strategy.  There  are  already  reliable  structures  and 
procedures  in  place  in  Alberta  for  obtaining  public  input  and  establishing  consensus  on 
issues  relating  to  conservation  and  development.  Our  government  and  our  population  in 
general  have  a great  deal  of  practical  knowledge  and  expertise  on  matters  that  are  crucial  to 
the  preparation  of  a Conservation  Strategy.  This  Is  an  opportunity  to  have  a lasting  and 
positive  Influence  on  the  future  of  our  province  and  It  should  not  be  passed  by. 
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APPENDIX  B 


Organizations  Represented  on  the  Public  Advisory  Committees 
to  the  Environment  Council  of  Alberta 


Academic  Women's  Association 
Alberta  Association  of  Architects 
Alberta  Association  of  Canadian 
Institute  of  Planners 
Alberta  Association  of  Landscape 
Architects 

Alberta  Association  of  Municipal 
Districts  and  Counties 
Alberta  Association  of  Registered 
Nurses 

Alberta  Cancer  Board 
Alberta  Chiropractic  Association 
Alberta  Conservation  Tillage 
Society  (ACTS) 

Alberta  Federation  of  Labour 
Alberta  Fish  and  Game  Association 
Alberta  Forest  Products  Association 
Alberta  Institute  of  Agrologists 
Alberta  Irrigation  Projects  Association 
Alberta  Lung  Association 
Alberta  Medical  Association 
Alberta  Pharmaceutical  Association 
Alberta  Public  Health  Association 
Alberta  Research  Council 
Alberta  School  Trustees'  Association 
Alberta  Trappers'  Central  Association 
Alberta  Urban  Municipalities 
Association 

Alberta  Veterinary  Medical  Association 
Alberta  Wheat  Pool 
Alberta  Wilderness  Association 
Alberta  Women's  Institute 
Archaeological  Society  of  Alberta 
Association  of  Professional  Engineers, 
Geologists  and  Geophysicists 
of  Alberta 

Calgary  Chamber  of  Commerce 
Calgary  Local  Council  of  Women 
Canada  West  Foundation 
Canadian  Association  of  Re-Refiners 
Canadian  Institute  of  Forestry 
Canadian  Institute  of  Public  Health 
Inspectors  (Alberta  Branch) 

Canadian  Manufacturers'  Association 
Canadian  Meteorological  and 
Oceanographic  Society 
(Alberta  Centre) 

Canadian  Nature  Federation 


Canadian  Parks  and  Wilderness 
Association  (CPAWS) 

(Edmonton  Chapter) 
(Calgary-Banff  Chapter) 

Canadian  Petroleum  Association 
Canadian  Society  of  Environmental 
Biologists  (Alberta  Chapter) 
Canadian  Water  Resources 
Association  (Alberta  Branch) 
Christian  Farmers  Federation 
Citizens  for  Public  Justice 
City  of  Airdrie 
City  of  Calgary 
City  of  Camrose 
City  of  Drumheller 
City  of  Edmonton 
City  of  Fort  McMurray 
City  of  Fort  Saskatchewan 
City  of  Grande  Prairie 
City  of  Leduc 
City  of  Lethbridge 
City  of  Lloydminster 
City  of  Medicine  Hat 
City  of  Red  Deer 
City  of  St.  Albert 
City  of  Wetaskiwin 
Coal  Association  of  Canada 
Cold  Lake  Community  Advisory 
Committee 

Community  Planning  Association 
of  Alberta 

Consumers'  Association  of  Canada 
Council  of  Alberta  Rural  Ratepayers' 
Associations 
Ducks  Unlimited  Canada 
Edmonton  Chamber  of  Commerce 
Edmonton  Local  Council  of  Women 
Electric  Utility  Planning  Council 
Energy  Resources  Conservation 
Board 

Entomological  Society  of  Alberta 
Federation  of  Alberta  Naturalists 
Foothills  Protective  Association 
Fort  Saskatchewan  Regional 
Industrial  Association 
Friends  of  Elk  Island  Society 
Health  Unit  Association  of  Alberta 
Law  Society  of  Alberta 


Lloydminster  Chamber  of  Commerce 
Northwestern  Fishing  Co-op 
Save  Tomorrow  Oppose  Pollution 
(STOP) 

Sierra  Club  of  Alberta 
Society  for  the  Protection 
of  Architectural  Resources 
in  Edmonton  (SPARE) 

Solar  Energy  Society  (Calgary  Chapter) 
Southern  Alberta  Environmental  Group 
Strathcona  Industrial  Association 
Swift  Fox  Conservation  Society 
Unifarm 

United  Farmers  of  Alberta 
Co-operative  Ltd. 

United  Grain  Growers  Limited 
University  Womens'  Club  of  Edmonton 
(Canadian  Federation 
of  University  Women) 

Urban  Development  Institute  of  Alberta 
Western  Barley  Growers'  Association 
Western  Stock  Growers'  Association 
Wildlife  Society  of  Canada 
Women  of  Unifarm 
YWCA 

Athabasca  University 
Canadian  Union  College 
Cascade  Society  of  Mount  Royal 
College 

Concordia  College 
Fairview  College 
Grande  Prairie  Regional  College 
Keyano  College 

Lakeland  College  — Vermilion  Campus 
Lethbridge  Community  College 
Medicine  Hat  College 
Mount  Royal  College 
Northern  Alberta 
Institute  of  Technology 
Red  Deer  College 
Southern  Alberta 
Institute  of  Technology 
University  of  Alberta 
University  of  Calgary 
University  of  Lethbridge 

(as  of  March  1987) 
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